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Akt. I.—On tJie Chemical Composition of smne Minerals of 
the Zeolite Family; with an Account of two new Substances^ 
Mesole and Mesoline. In a Letter to Dr Bsewstee from 
M. Berzelius. 

Sir, 

In compliance with your request, I have analysed the Apo- 
phyliite of Faro, whose action upon polarised light presents 
sucli remarkable peculiarities, that you have considered it as a 
new mineral species, and given it the name of Tesselitc. 

The investigations in which you are occupied, respecting the 
action of crystallised substances upon light, are of such high 
importance, that f feel it my duty to do every thing in my 
power tt) furnish you with the analytical data which you re¬ 
quire ; and though the result which I have obtained in the ana¬ 
lysis of the Tessclite^ does not appear to confirm your conjec¬ 
ture resjiecting the difference between its imposition and that 
of the other apophyllites *, I shall communicate to you the ex¬ 
periments which I have made upon this mineral. 

The specimens of Tesselite with which Sir George Mackenzie 
had the goodness to supply me for analysis, though very largt' 

* §ee the following Ai:ticlc.-~ED. 
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as inineraloglcal specimens, yet yielded only a small quan¬ 
tity of the pure i^iystals of the Tesselite, of which I could not 
collect more than a gramme, or 18| grains. 

I have.analysed it in the same manner as the apophyllites of 
Uto and of Fassa, the analyses of which are published in the 
JfhcmdlingarM F^sikf vol. vi. p. 181. and it has given nu- 
the same result.as the apophyllite of Uto even in the thousiuidth 
parts. But in examining on tlie present occasion the Apophyllites 
with the most scrupulous attention, I have discovered a principle 
which had hitherto escaped notice, viz. Fluoric Add^ which cau 
be easily delected by the blowpipe. 

I have tried different methods of determining the (quantity of 
fluoric acid in this mineral, and I Ix'lievc I have at last succeed¬ 
ed. The Apophyllites lose on a red heat from 16 to 16.2 hun¬ 
dredths of their weight; but when exposed to a strong incan¬ 
descence, their loss amounts to 16.7. At a still stronger heat, 
where the mineral is reduced to a spjngy glas>», its wi ight is not 
diminislied. I have repeated the analysis of the Apophyllite of 
Uto in the following manner. The mineral, when coarsely pul¬ 
verised, was decomposed by cold muriatic acid, diluted witli 
water. It was soon converted intt) a gelatinous mass, by 
which all the fluid was absorbed. Having washctl it with wa¬ 
ter, and filtered it, 51.18 hundredths of the weight of the apo- 
phyllitc remained on the filter, and was pure Sliex. 

The liquid beihg super-saturated with caqstic ammonia, ga\e 
an abundant precipitate, which, when collected on the filter, 
washed, and dried, weighed 4'.82 hundredths, and the nature of 
which remained to be determined. * 

The rest t>f the liquid gave, by means of oxalate of ammonia, 
21.71 of Lime, and, after the evaporation of the liquid, and the 
exposure of tKe saline matter to the fire, 8.82 ptrts of Miiriate 
of Potash, equivaleiit to 5.27 of pure Potasli.* 

In order to examine better the substance precipitated by the 
caustic ammonia, I prepared a greater quantity of it. When 
put in contact with sulphuric ^id, it gave a brisk effervescence. 
The gas discharged •smelt of fluoric acid, but acted upon glass 
only., feebly. When 100 jjarts of this mass was dried in the 
fire, it wassdecomposed by means of concentrated sulphuric acid, 
and the gas introduced into a lixivium of carlmnate of soda 
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There it deposited silcx abundantly: the lieck of the ivtort was 
not corroHed, and it shewed only slight traces oC sdex de]^M»sited 
by the gas. Tlie alkaline liquid, when evaporated to dryness, 
and redissolvi‘d in water, left 10 .parts of undissolved Silex. ' 
The alkaline solution, when supersa^turated with muriatic acid, 
in a platinum dish, and heated .slightly for som/ hours,, to drive 
off the carlK)nic acid, w'as afterwards neutralised by the ammo¬ 
nia, of wliicli a small excess M^as added, but no precipitate was 
formed. By tidding muriate of lime, i'luate of Lime was' fonn- 
cd, which, when washed .and dried, weighed 65.67 = 18.S6 parts 
of Fluoric Acid. The residue in the retort being exjxised to 
the fire, to deprive it of its excess of sulphuric jicid, left 150 
})artsof Gypsum, equivalent to 62.25 parts of pure Lime. 'J'he 
precipitate thus Mn;jlysed, was then'fore cmnposod of 


Lime, 


tit 

Silex, 

19.0(1 

17.80 

Kh»«>rif Acid. 

- 18.?6 

1S.45 


99.51 

100 0 


as calculated from the formula C*S^ -f SCFl. 

The 4.82 jmrts precipitated from the solution of ajx)phyllite 
by the caustic ammonia, were therefore a true Fluiusilicate of 
Lime, and contained 3 part.s of Jjime, 0.95 of Silex, ami 0.87 
of Fluoric Acid. 

In ord^er that nothii^ might be neglected which could contri* 
hute to a fierfcct knowledge of the composition of Tcsscliic^ 1 
repeated the preceding <aiialyses uptm 312 milkgrammes which 
still remained of •the mineral. 1 shall here exanpare the results 
of the analyses of the ApophyUHc and of the Tesselite with one 
another, aijd with the result obtajiiod by the old analytical me¬ 
thod ; that is to say, w^here the fluoric acid was partly disen¬ 
gaged in evaporating the solution to dry|ne.ss, anil }>artly coni- 
Inned with the lime. 



TemeUte. 

Apophyilite of Uto. 

Silex, ... 

Sl.TC 


Plu(H*il>r<ite of Lime, 

:}..53 

LRS 

Lime, 

tfi.n • 


Potash, . . . 

.%31 

A.27 

Water, 

in.so 

16.«0 


99. .5:? 

99. IS 




4 


i 

y 



^ M. Berzetius on the Chemical Composition of 


By reducing the 

Fluo-rilicate of Lime into its elements. 

obtain 

Tesaelite. 

Apojdiyllite of Uto. 

1' 

Old Method. 

, SUe^, 

aLS8 

52.13 

52.90 

Lime, 

8496 

2471 

25.81 

Potash, 

5.27 

5.27 

5.27 

Fluoric Ada, 

a64 

a82 

• •• 

Water, 

16.20 

16.20 

16.20 


99.47 

99.13 

99.38 


It appears from the experiments of MM. Bonsdorff and 
Rose, that the Fluoric Acid is often found in small quantities 
in minerals, frithout having any efPect in altering their external 
characters; but we are ignorant of the kind of combination 
which it forms in these minerals. 1 have made some attempts 
to discover it, which I ^aU communicate to you at another op¬ 
portunity ; and I believe that I have found that the fluoric add 
combines with the sUicates of certain bases, such as potash, lime, 
barytes, without displadng the silex, provided that the add does 
not exceed what is necessary to neutralise the base, for an excess 
would give rise to the fluo-sUicic gas. It follows, therefore, that 
a small quantity of fluoric acid may be absorbed by a silicate of 
potash or lime, without having its constitution sensibly alter^. 
The fluo-silicate found in the apophyllites by analysis, does not 
exist as such in the mineral. It is a combination with an excess 
of base, formed by the analytical operations. Besides, I will 
not decide whether the fluoric acid is combined with the rilicate of 
lime, or with that of the potash,* though the first appears to be 
the most probable, considering the excess of silica combined-with 
the potash, the formula which expresses the composition of apo- 
phyllite being KS * -f SCS^ -f 16 Jq. 

It appears to me, that mineralogical characters drawn from 
optical phenomena -pfesented by transparent crystallised mine¬ 
rals, may be derived Vrom several diflerent sources. 1. From 
the nature of their elements. 2. From the number of atoms 
of each element, on which depends the crystalline system to 
which the mineral belongs. 3. From acddental mixtures, often 
inconsiderable, which alter, in an essential manner, the transpa- 
l^ncy, the form, and the crystallisation. These are what are 
j^alled in artificial crystals impurities. To these we may add 
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another, viz. The variable transparency of Cerent parts of the 
same crystal. You have no doubt observed, that several salte, 
among others the Sulphate of Potash and the Nitrate of Lead, 
yield crystals sometimes transparent and sometimes opaque, and 
of a milky whiteness, without this difference being accompanied 
with any alterations in the proportions of their elqicnents. Among 
the crystals of the Faro apophyllite, there are some which exhi¬ 
bit milky-white ports, arranged in a regular manner, often in 
the ^rm of a diagonal cross, and easily discernible to the naked 
eye. Differences of this kind, however great be the influence 
which they exerdse upon light, can never constitute differences 
of species in mineralogy,*—differences which can only be found¬ 
ed on a real diversity of comporition. To distinguish among 
the optical phenomena produced by accidental circumstances, 
and those which are derived from a difference in the elements, 
or in the number of their atoms, is to carry to its nuiximum the 
employment of optical phenomena as distinctive characters in 
mineralogy. 

Presuming that, in the prosecution of your optical researches, 
yoq are desirous to know the composition of the other minerals 
which you have had the goodness to send me, 1 have analysed 
them, and shall now communicate to you the results. 

1 began with the examination of the substances which accom¬ 
pany the Faroe apophyllite. They are inclosed in cavities more 
or less great in the lava which is their gangue. The apophyllite 
is found only in the larger cavities: it and the stilbite appear 
ori the anterior surface of the cavities, and have therefore been 
last crystallised. Below and round these two, the interior is co¬ 
vered with a momillated mineral, which, in its interior, exhibits 
a radiated and concentric crystallisation. Its colour borders 
a little upon yellow. Below this last, and m* immediate contact 
with the lava, is a w'hiter substance, witliout any determinate 
marks of crystallisation, though its fracture is grained, and ex- 
liibits irregular facets. This mineral has crystallised first. It 
also fills all the little cavities; but in the aentre of larger can- 
ties, we find the radiated mineral, which, in the largest cavities, 
covars entirely the grained mineral, by a stratum considerably 
thicker than that of the latter. These two minerals have a great 
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relation with the Mesolilc; and in order to distinguidi them, I 
shall call the upper stratum Mesde, and the lower grained stra¬ 
tum MesoKne. 

These substances wei^ analysed in the fdiiowiiig manner. 
The mineml, in as great a state of purity as' possible, was ro- 
diiced into poMider, and afterwards divided into tw'o parts, one 
of which was exposed to a fire, at first moderate, and afterwards 
incandescent. It was then observed if the loss arose from the 
st'cond ■ ignition, and by this means it is easily determined w'he- 
ther or not a mineral cohtmns a volatile acid; for the water dis¬ 
engages itself from it at a temperature which is not yet red, pro¬ 
vided it has been continued for a sufficient length of time, and 
the acids are not volatilised but with a white heal. 

The other part of the powder was decompo^d by ccmcen- 
trated muriatic acid, and the gelatinons mass was dried with a 
gentle heat, in order to render the silex insoluble. It was after¬ 
wards moistened anew with concentrated muriatic acid, and, af¬ 
ter two hours, it was washed with water. The silex remained 
on the filter, and the clcai- liquid was precipitated by caustic 
ammonia, added in small excess in a glass, to which the carlx)- 
nic acid of the atmosphere could have no access. It was then 
decanted, and the alumina washed on the filter. This earth 
was then brought to a red heat, weighed, and afterwards dis¬ 
solved in concentratefl muriatic or sulphiuic acid. If commonly 
left a little silex undissolved, which was deducted from the 
weight of the alumine. Caustic potash was afterwards added 
to the solution, till it re-dissolved tlie alumine; and if on this 
occasion there remained an msotuble residue, *ls weight was also 
deducted from that of the alumine precipitated, the weight of 
which is thus obtained with more exactness than if we sought to 
determine it after having dissolved the alumine in the potash. 
The lime was precipitated by means of the oxalate of atiimonia. 
the remaining liquid m^aporated to dryness, and the saline mass 
heated, so as to volatilise the sal ammoniac, and give the alkali 
in the form of a muriate. The oxalate of lime was heated to 
rf^lness, and the smaM quantity of carbonic acid which it could 
. thus lose, was iestored to it by some drops of carbonate of am¬ 
monia. It was then well diicd, and weighed in llic form of'car- 
;l>onale of lime. 
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1. Meeok, or tli6 radiated mineral. The me»ole lost in a red 
heat fronj 12.7 hundredths of its weight, aiid at a white lieat 
13.3. The increase is owing to a small quantity of carbook 
acid, of which it contains variable proportions. I n a fine powder 
it gives at first a slight effervescence in muriatic acid, but in 
small grains it is not perceptible. 1 have found^ts composition 
to be, 


Silex, 

42.60 

Contains of Oxygen, 21.40 

No. of E<iuivBlents, 15 

Alumlne, 

28.00 

1307 

9 

•Lime, 

11.43 

319 

2 

Soda, 

5.63 

1.44 

1 

Water, 

12.70 

11.29 

K 


10036 




Id examining this result, it appears, that the lune c.Kceeds a 
little that which it ought to be, in order to contain two times the 
oxygen of the soda, which arises from the presence of a small 
quantity of carlxmate of lime. Neglecting this last, which is 
only an accidental mixture, we find li)r the composition of mer 
sole the following formula, iVA'® *4-+ The 

mesole differs from the mesolite in this, that in the latter the 
sixla and lime, as wc shall presently see, arc combined with three 
equivalents of silex, NS^ + 9.CiF. This difference induced me 
to repeat the analysis, with the mesole taken from another spe¬ 
cimen, and I found it confimicd. The nature of the alkali was 
examined in the following manner. The weights of the muriate 
being detennined, I dissolved them in a very little water, and 1 
mixed with it a solution of the double muriate of soda and pla¬ 
tinum', and when it did not form a precipitate, 1 dried the iuix- 
ture. I then dissolved the dry mass in alcohpl, whidi leaves 
iindissolved the muriate of potash and platinum, if the mineral 
contmns any. If on this occasion we make use of the muriate 
of platinum, which is added in excess, the alcohol carries away a 
little of the salt, frmn the base of polasli rendered soluble by the 
excess of the muriate of platinum. The mesole has givjjn me 
only insignificant traces of the double muriate of potash and pla¬ 
tinum. 

2. Memlim^ or the granular mineral. It is very diflicult to 
obtain fragments of this mineral entirely jmre, as the mesole 
adheres to it strongly on one side, smd the Java on the other. 
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In order to avoid the first, I selected the mesolme, which oc¬ 
curs in the smallest cavities in the form of the hea4 of a pin, 
but whose exterior surface still contains lava. This mineral 
loses on the fire 18.19 hundredths of its weight of water. Its 
cmnporition gives 


Silex 

47.5G 

Contains of Oxygen, 23.88 

No. of Equivalents, 18 

Alumina, 

21.40 

laoo 

9 

Lime, 

7.90 

2.20 

2 

Soda, 

4.80 

1.23 

1 

Water, 

10.19 

16.10 

14 


97.79 




This result contmns an excess of silex and of soda. The first 
is derived from an accidental mixture of lava, which makes the 
silex obtained by the analysis greyish. The last is only appa¬ 
rent because the soda contains potash, of which I have not 
thought it necessary to determine the precise quantity, since it 
is too small to alter the calculated result. In neglecting it, the 
composition of this mineral may be represented by JViS'® + SCVS* 
-f-9^^ + 14^g. 

3. Mesolite or Needlestone from Faroe. This mineral loses 
in the fire 12.3, and its analysis is as follows: ^ 


Silex, 

46.80 

Contains of Oxygen, 23.54 

No. of Equivalents, 18 

Alumine, 

26.50 

12.37 

9 

Lime, 

9.8T 

2.76 

2 

Soda, 

5.40 

1.38 

1 

Water, 

12.30 

10.93 

8 


100.87 

ThLs result is precisely the same which MM.^Gehlen and F uchs 
obtained from their analysis, (see Ann. of Phil vol. xvi. p. 406.); 
and the forma\& + 9AS^ + 8Aq, does not differ 

from the mespline, but in contmning 6 proportions less of water. 

4 . Meaoiijpe Kilpearick This is probably the same 
substance which that learned mineralogist Mr Brooke first dis¬ 
tinguished from the mesotype of Auvergne, by giving it the 
name of Thomsonite, and which Dr Thomson has analysed with 
his usual accuracy. • The Thomsonite loses in the fire 13.1 of 
its wdight, and contains 

' . . . . . ■ ■ "" • 

• Dr Brewster was indebted far the specimens of this mineral which he sent to 

M. Berzelius, to the liberality of Mr Edington of Glasgow. 

s * 


K 
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Silez, 38.30 

Aluminc, 30.30 

Lime, f3.£4 

Soda, 4.53 

Magnesia, 0.40 

Water, 13.10 


Contains Oxygen, 19.36 
14.10 
3.76 
1.16 

11.55 


No. of EqMiTalents, 16 

If 

S 

1 

10 


100.07 


This mineral contains only traces almost imperceptible of pot¬ 
ash. The alumine which I obtained from it, when precipitated 
by ammonia, presented a phenomenon which I had not observe 
before, and with which I was much struck. After having weigh¬ 
ed it, I introduced it into a phial where there were some drops 
of moi.sture. The phial became warm. I then heated the 
phial, to volatilise the moisture, and when tfie alumine wa^ en¬ 
tirely c(xjled, I allow'ed some drops of water to fall upon it, 
when it again became warm. I supposed that this effect tvas 
produced by a little lime in the alumine, but I could not find 
any foreign substance, cxxcpting a very small quantity of mag¬ 
nesia. I next prepared a mixture of alumine and magnesia, 
nearly in the same proportion, and I found that when these two 
earths are precipitated together, they acquire the property of 
heating one another, when, after drying them in the fire, they 
are moistened with water,‘—a property whidi neither of them 
possesses in an insulated state. When we dissolve the alumine 
which contains the magnesia, it forms at last a white pow'der, 
which appears insoluble in acids, and which appears to be an 
aluminate of magnesia (SpincUc). By Iwiling the solution for 
some time, it is at Jast completely dissolved. 

The formula which expresses the aimjwsition of Thomsonite 
is SCA* 4-1*2 10.4//. As there are Paranthines 

which contain soda, we may say that Thomsonite is a Paran- 
thine with water of crystallisation. We are^ however, still ig¬ 
norant of the ratio of the lime to the soda in the parant]iine.s 
which contain the latter. 

5.* The mineral sent by Mr Allan under the name of ChoA 
haMC) but without a locality, has been analysed by my friend 
Mr Arfwcdson> who found it to consist of* 
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Silex, 

49.07 .Contains of Oxygen, 24.68 No. of Equivalents, 

8 

Aluminc, 

18.90 

a83 

3 

Soda, containing 
a little Potash, 

1 12.19 

3.11 

1 

Water, 

19.73 

17.55 

a 


The presence of potash in the soda, - makes it that there 

is a small excpss of this last. The formula, which expresses 

the compoatioii of this mineral is then J- -f 3 6 

the first term of which will require some explanation. When 
it appears that a small quantity of one base replaces a ^lortion 
of another that is wanting, without its appearing that this re¬ 
placement is maile according to chemical proportions, we con¬ 
sider it as purely mechanical, and arising from the isoniorphous 
nature of substances crystallised together. In this case we 
make a single term of the substance.? which are supposed to 
replace one another mutually, by setting the one above tlic 
other, tlie sum of tlie oxygen in the two bases being thus taken 
as the oxygen of the single one. This stone is composed of 
fixed elements, precisely like Analcime, from which it difters 
only by a triple proportion of water, and in which M. Arfwed- 
son has also found ^wtash mixed with soda. As a point of com¬ 
parison, M. Ariwedson has analysed also the primitive chabasic 
of Fassa, which was given me for analysis by M. Hauy. It is 
composed of 


Silex, - 48.38 Which contains of Oxygen, 24.37 Na of Equivalents, 8 


Alamine, 19.26 

Lime, - 8.70 

Potash, - 2.50 

Water and Loss, 21.14 


9.00 

2.44; 

0 .^ 3 ) 

18.81 


3 

1 


100.00 

/ 

The formula which results 


from this ana 


lysis is 



~\~(}Aq, You sec, then, that the kind of combination is the 
same among these minerals, hut that the one contains soda, 
whereas the other contains lime, a difliercncc analogous to that 
between Scolezitc and Metotyjx;- 

I shall add here *1110 results of an analysis, which 1 tnadc 
, some years ago, of Chahadc, found in a primitive mountain at 
Gustafsberg. It contained • 
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Silex, Which contains of Oxygen, 25«44< No. of Equivaknts, 9 

Almninc, 1T.90 8.36 3 

Lime, 9.f3 8.73) j 

Potash, 1.70 aao J 

Water, 19.90 17.69 6 

The result of this auaiysis differs from that of M. Arfwedson, 
by an additional equivalent of silex; l)ut the min^^ral was ibrm- 
cd upon a crust of quartz, which often j)enctrates tlie crystals, 
and 1 am persuaded that this circumstance is the cause of the 
excess of silex. 


The Bed Stilbite sent also by Mr Allan, i.s the Stilbite Anamor- 
phiqtie of Haiiy *. M. Walmstedt, Professor of Chemistry at 
Upsal, has proved, that the Stilbite Anamorphique and Octode- 
eimalc, have a comjKjalion tliffering essentially from that of the 
ordinary Stilbite The following is a comparison of the two 

analysos, ‘ 

* ^ 


Silex, 

Aluminv, 

Lime, 

Water, 


Common Stilbite 
by Hisinger. 

58.00 

16.10 

9.20 

16.40 


Stilbite Anamorphique 
by Walmst^t. 

59.90 

16.87 

7.19 

ia43 


Tlieiibrmula of the first is CS^ + 3 4- 6 Ag.^ and thatttf the 

last CS^ + 4 AS^ + 6 Ag. The different quantities of water 
which these minerals contain, affortl an easy inethtxl of distiii' 
guishing them, since the one loses in the fire 3 hundreths of its 
weight more than the other. 

From these analyses, you will observe that the zeolites de¬ 
serve to be examined by chemists with much more attention 
lhah they have hillierto received. I am jiersuaded that they 
contain a groat number of different combinations, which are at 
present tx>nlbundod. 


I am. Sir, vours, &c. 


Stockholm, ) BtiiiziiLiL’s. 

m April 1822. f 


* The Heuiandke of Mr Brooke. See ibis Journal^ V'ol. VI. p. 112.~—Ed. 

4 Mr Brooke has already, from crysiallogcaphic^rhaiactei^, separated Ihc 
ordinary Slilbile from the two varieties above iMciitioiicd, and it is (urtisfactory ti> 
iind Uk conclusion'* of this able inniei-iilogist so .strikingly confirmed by clicinicHl 
analysib. See this JouiiuJ-, Vnl, Vi. jx 112 .—.Ed. 
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AttT. 1\.^Observations on the Relation between ^he Optkal 
Structure and the Cltemkcd Compositkm of the ApophyUUe 
and other Minerals of the Zedile FamUy^ in reference 
to the preceding Analyses of M, Berzelius. , By David 
Brewsteje^ LL. D. F. K. S. L., & Sec. R. S. Edin. 


The analyses described in the preceding paper, and obtained 
by the first analytical chemist of the present age, possess a high 
degree of interest, when considered merely in reference to mi¬ 
neralogy and analytical chemistry. The relation, however, 
which they bear to the optical or polarising structure of mineral 
bodies, is perhaps still more important,*as they become esta¬ 
blished data, to which we may confidently appeal in establish¬ 
ing the universal infallibility of optical analysis, as affording es¬ 
sential and distinguishing characters of mineral bodies. 

In the preceding letter, M. Berzelius has proved, beyond a 
doubt, that in the present condition of chemical analysis, the 
Tesselite possesses the same ingredients as the Apophyllite of 
Uto; and he is of opinion, that, as it is chemically the same sub¬ 
stance, it ought not to be regarded as a separate mineral species, 
and distinguished by a separate name. 

In the present case, therefore, tlie results of Chemkal analysis 
are apparently set in opposition to t^se of Optical analysis, 
and it is incumbent upon those who confide in the latter to 
give some plausible explanation of this apparent discordance. 

There are at present only three sdentific methods by which 
taew mineral species can be discovered, • 

1. The Method of Chemkal Analysis, by which we discover 
the different elements of which minerals are composed, and the 
different proportions in which these elements are combined. 

2. The Method 'of Crystdlographk Analysis, by which we 
ascertain the mechanical structure of crystals by cleavage, and 
thus obtain for each mineral species a primitive form, to which 
all its secondary forms may be referred. 

The Method ^ Optical Analysis which enables us to 
determine the primitive form of imnerals from the number of 


* In M. BazeUus’s Nouveau Syateme de MineraJaffo, published in PAris in 
1S19, p. 307., he has stated, we presume by mistake, that the experiments on the 




Dr Brewster on the OpticcA Jna^sis of Minerals. IS 

their axes of double refraction; and to distinguish mineral spe^ 
cies by diffeVences in the podtion of the axes of double refrac¬ 
tion -in the nature of these axes, whether positive or negOr- 
live ;—^in the absolute intensity of their action upon light, when 
the crystals have one or two axes in the dispersive power of 
the axesin the relative intensity of tjie axes, when they have 
twoor in the imperfect equilibrium of the axes when they 
have three;—and by detecting in polarised light compound and 
remarkable structures, which neither the crystallographer nor 
the chemid have the means of discovering. 

Of these three meffiods of analysis^ conceive the crystaUo- 
graphic method to be the least peijed; the chemical method 
next to it; and the optical method decidedly superior to both. 

It appears from the beautiful experiments of M. Mitschcrlich, 
that there arc certain bases which he calls isomorphous^ such as 
the neutral phosphates and arseniates, which are substituted, as 
it were, in place of each other in mineral bodies, while the ex¬ 
ternal form of the mineral remains the same. If this result is 
rigorously true, the crystallographic method must considered 
as incapable of affording essential characters of all such mineral 

relation between the optical atructnre and Chemical Campasition of difibrent kinds 
of ndca were begun by M. Biot. M. Berzelius has, no doubt, been misled by the 
circumstance of M. Biot's paper appearing in the Memoirs of the Institute for 1816, 
although it was neither written till 1818, nor read till the 22d June 1818, and 
of its not containing the slightest allusion to my previous labours. This singu¬ 
lar anachronism in the Transactions of a public body, has a tendency to do 
much mischief, as no person is likely to suspect that Memoirs for 1816 will con¬ 
tain papers w'ritten In 18lS. In the Transactions of the Royal Society of London, 
the effect is quite the reverse, as the volumes never con contain papers of a subse¬ 
quent date. In the volume for 1818, for example, the paper of mine, which 
stands in contrast with that of M. Biot bears the date of June 1. 1817, and was In 
Sir Joseph Banks's possession in December 1617. The experiments themselves 
wore signed by Sir George Mackenzie on the 24th November 1816the 2d De¬ 
cember 1816, and the 6th January 1817. The general results of these experiments 
were also communicated to M. Biot personally, when he was in Scotland, in the 
summer of 1817. If M. Berzelius will Uierefore have the goodness to compare 
my papers in the PhU. Tram- 1818, p. 223, 224, 225, 231, and the remarks in 
this Jenrnali VoL V., p. 1., with M. Biot's Traiti de Phytiqve, vol. iv. p. 553, 
5Mky published in 1816, and his Memoir on Mica, published in 1818, he will 
form a correct opinion on the point under considemtion. In an early number of 
this work, we dull have an opportunity of rectifying these and other errors rela¬ 
tive to this branch of optics, by the publication* of various documents. 
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br)dies, ami must, on this accoinit alone, he lieltl to Ik* interior 
to the other two. * 

The imperfections of chemical analysis are so well known, 
and so candidly admitted by the nmst distinguished clicinists, 
thaJ^ it would be an iinpi'ofitahle task to enumerate the discor¬ 
dant resultstobtained $vcn by masters of the analytic art. It 
may be sufficient to state, that the chemist examines a mineral 
in its ruins, and after its ^)arts have been separated by the dis¬ 
integrating power either of heat or acids. Ho may deter¬ 
mine the quantity, but he is fretiucntly ignorant of the na¬ 
ture of those volatile })drts which escape iluring the destroying 
process. The fluoric acid, for example, in certain micas eluded 
the penetration (if Vauquelin, and the same gas was not discxi- 
vered by Berzelius in his first analyses of a|K)phyllite. 

With regard to the method of optical analpeijt, the ca.'^e is 
quite different. We examine the mineral in its perfect and un¬ 
disturbed condition. We detennine its various properties, 
nwHlified by t^e elements of which it is composed, by the pro¬ 
portions in Irhich they comlniie, and by tlie mechanical or crys- 
lullogruplnc structure into which they are arranged. We there¬ 
fore determine properties, and measure actions, and oBscrvei|| 
.structures, which vary with the elementary parts of the mineral, 
as well as with their mode of combination ; and though wo do 
not know either the pames or proportaon of the elements whose 
agency is under our observation, yet we are in reality observing 
the direct effects of chemical composition and crystallographic 
structure. In proof of these positions, I rgight refer in general 
to the universality of the law which I have established between 
the primitive forms of crystals and the, number of their axes of 
double refraction, and to the various new mineral species which 
have been detected by optical analyris alone; but as the papers 
in which these results are contained, are printed in various 
works, I shall direct the attention of the reader to the influmce 
of optical analysis in determining the mineral species* of the 
Zeolites, one of the most perplexing families of mineral sub¬ 
stances, and upon which the chemist and the crystallographer 
have exliausted all the resources of their respective art& 

When Haiiy published his TraiU de Mivcralogie in*1804, 
the two species of Stii.ditk and Mesotype embraced I he follow- 
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ing substances, which have been since found 


neraJs, • 

Stilbite. 

Heulandite. 

Brewsterite. 

Stilbite from Aachen. 
Auvergne Mesotype. 

Scolczite or Iceland Meiiotype. 


to be disiinct »»i- 


Thomsonite, or KUixitrick Mesolj fie. 
Mesolite or Nadelstein from Faroe. 
Greenland sMcaotype. 

Natrolite.^ , ^ j 
A()!|p>hyllito Surcotti|K>Ke. 

Tet^selite. 


Four oi’ these crystals, viz. the Stilhifcfrcm Aaciten, the Green¬ 
land Mesotype, the Tennclitc^ and the NadrUieinfrom Faroe, f 
found to be new' minerals, from optical analysis alone; and by 
the same method I have ascertained that all the other minerals 
above enumerated, are distinct mineral species. lienee we may 
conclude, that in every ca<e where the chemical and crystallogra¬ 
phic methods have detected new mineral species, the inetho<l of 
optical analysis never fails to give the same result, and to trace 
in the variations of optical characters every change of form or of 
composition. 

But, while this method must be regarded as superior to all 
other methods of discriminating minerals, as hmg as no instance 
of faUure can be pointed out; it possesses at the same time an 
advantage to which neither chemical analysis nor crystallogra¬ 
phic dissection can aspire, It enables us to detect and explore 
those compound forms o( dead matter which almost rival the 
organisations of animal life, and to study ihose Mosaics of die 
natural world which have entirely escajxMl the observation of 
mineralogists. I d» not allude to tliose hemitropc crystalliza¬ 
tions which so frequently occur, but to compound structures 
which exist within regular geometrical forms,-—which arc cha¬ 
racteristic of the mineral in which they occur,—and which are 
essentially necessary to its existence. The laost remarkable of 
these structures are the tesselated combinations of ApophylUtey 
the aggregation of prisms which compose a perfect dode^edral 
crystal of Sulphate g/* Potash, the composite forms of Amethyst, 
ChabasUe and Aplome, and the stiU more remarkable assemblage 
of solids which constitute the Ancddme. 

It may be objected, however, to tlie optical method of ana¬ 
lysis, and with some semblance of justice, that its powers are 
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limited to transparent or translucent minerals. It is no doubt 
true, that in certain substances, of almost absolute opacity, we 
cannot discover their axes of double refraction, or exanune their 
acdon upon transmitted light; but there are very few minerals 
of this description, from which I liavc not been able to obtain 
an optical ch^ractef, ^nd I have no doubt, that when we are 
better acquainted with the s^iperficial action of bodies upon light, 
all these will be embraced by this general method. But while 
the optical method is limited to this extent, the chemical and 
the crystallographic methods have also their limitations. In 
very scarce minerals, which exist only in small specimens, such 
as the Stilbite from Aachen, the chemist and the crystallogra- 
pher are often unable to find a siiffirient portion for their ana¬ 
lyses, w'hile the optical observer can work with the smallest frag¬ 
ments, and still preserve them for the cabinet of the mineralo¬ 
gist. In granular minerals, and those which are dissc'minated 
through nxjks, the chemist is equally baffled, while the resources 
of the optical method remain unexhausted. 

From the similarity in the composition of the Faroe and Uto 
Apophyllite, M. Ber/elius has concluded, that the first of these 
substances was not entitled to a separate name. If this distin¬ 
guished chemist meant to say, that in a chemical system of mi~ 
nerahgy^ the two substances should be arranged as one, we en¬ 
tirely agree with him; but if he intended to state, that, in a ge¬ 
neral system of' mim/alogy^ the Tcsselite should not appear as 
a separate mineral, and under a separate name, we must object to 
the adoption of such an opinion. If the chemist exercises the 
right of distinguishing, in his nonicnClature,*minerais externally 
the same, but differing by only a few per cents, of some solid or 
gaseous ingredient, it would be a strange abridgment of the privi¬ 
leges of the optical observer, if he were not permitted to designate 
by a new" name a body which possesses one of the most remarkable 
structures that has ever come under the notice of the mineralo- 
gist. The leading object of mineralogy is to explain the phy¬ 
sical properties of mineral bodies; and their artificial classifica¬ 
tion if to be considened in no other light than as a means of at¬ 
taining this object. But how can the nuneralogist either pro¬ 
secute his inquiries, or teach his science, if he does not attach 
different names to bodies of different properties. Were he to 
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follow the chemical method alone, he would ccn^ound Quartx 
with Ameff^st, and extinguish the Inilliant inflexions oi tb0 
diamond under the name of MmercA Carhm. 

When the chemist determines that two bodies have the same 
ingredients, he is ignorant of the manner in which these ingre^ 
dients are combined. If the analysis of a quadruped and ifbird 
indicated the same elements, he <m|^lSot*%ft0^er Uiat these 
olements f(»rmed hair and horn iMie one, while in the other 
they displayed themselves in the finest plumage. The chemist, 
indeed, must fail in detecting structures, because he cmnmences 
his process by destroying them. 

In these observaticois, we suppose the art of the chemist to 
1)6 perfect, and that the chemic^ composition of the two sulh 
stmmes which he cmnpares is determined beyond a doubt. But 
as this is far from being tlie case, we arc dbposed to think 
that when either the ci'ystallographic or the optical methoda 
point out new properties in minerals which the chemist has con¬ 
founded, he ought to conidder these properties as affording at 
least strong presumptions that his art may be in fault. The 
history of Arragonite furnishes us with an excellent illustration 
of -this remark; and it is a fact not less important, that the late 
Reverend Mr Gregor discovered in the Brazilian Topaz * both 
Potash and Soda, although both these ingredients eluded the 
sagacity of Klaprotli ami Berzelius. 

M. Bpzelius has renifurked, that while the optical characters 
of minerals may be derived from the nature dP thdr element, 
and the number of atoms of each element, they may arise also 
from casual mixtures and impurities, and that to employ optical 
phenomena, produced by such accidental circumstances, is to 
carry the use.of this method to its maamrmn. In thb o|nmoh 
we heartily commr; but we are not aware that any suri) opdcal 
phenomena have ever been proposed, evim as^^ubridkiy eharae- 

* The opticBl properties of Iho Brazilian Topaz differ essentially from thoea of 
Scotland, Saxony, and New HeSond. See Dr Paris's Memoir of the Be«eiend 
W. Gregor, London 1816, p. 89. Note, and p. 31., for tui account of his Andye^ 
of the Brasilian Topaz, and a paper on the Topaz, whicH will appev in thsi^ No. 
of the TVansocrioM ^tAe Cawbridgt Pbilotophical Socic^^ 

VOJ., VII. NO. 13. JULY 1823. B 
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ters; and we should think little of any system that founded its 
decisions on the Variations of colours or iA tnuospar^y, or in 
numerous other accidents of lij^t which arc familiar to nune> 
ralogtsts. The system of optica} analysts dischums ah such tri¬ 
vial' liisdnetion^ and founds its results, upon diaracters as es- 
sentAhly necessaiy to the existcnoe of the mineral as the most 
proimnent of 

Th^ are some cirtmnMtBcea an the oompanson of the Faroe 
and the Uto ApophylliteS) wldch require to be carefully kept in 
view, before we pronounce the Tesodated Apcqihyllite to be 
chemically the same with that which is noA tesselated. I have 
reason to believe, that the Tesaelite exists among the Uto apo- 
jdiyllite, and, therefore, it is not improbable that M. Berzelius 
may have aii{d 3 r 8 ed the Tesselite of Uto. The two kinds of 
Apophyllite which are set in peculiar contrast with one another 
by the optical method, are the Apoj^i^IlUe mmxmpoeiie from 
Fassa, and the TmeUte of Faroe; and therefore, the ana- 
lyns of these two crystals, when the former is perfectly pure, 
should be well compared. But even ff they should yield the 
Same ingredients, we still would not admit their chemical 
identity; for in analy^g the Tessdite of Faroe, we actually 
analyse a combination of crystals with one and two axes, 
and therefore, it is essentially necessary to on accurate cennpa- 
rison of the two substances, that the bkucal part of the Tesse- 
fits should be analysed separately from the unkuptd part, the 
last of which lias the same general optical properties as the 
Apoph^fiite mreomposie^ Let us suppose that sudi a nice 
ratiun is capable hP being exeeuted ty a dsKterous analyst, .and 
that the bUueai part is foutui ttxhave the same composition as 
the ^tniaand part, then we shaU be'dbreed to the condusbn, 
^at minerals may have op/Hcei ^iructmvs^ n.nd yet 

be cbemiecAt^ ikt'^'wim nSstumpt, But such a condusian, in¬ 
stead of bemg unfavoimtble to tiie optical metiiod, tends only u 
prove the superior delicacy of its indications, and t6 increase out 
confidence in its results 

Bulmbueoh, 1 
18SS. > 
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A«t. m Sip Rqbkrt Ssf ping's Plan ,fbi 

tke CimiJar Skims ^ Ships War. By Georgk H %ft-2 
Vet, EiSq. Mdmller of th<^ lion^on AstrotiotntoBl'fiociety. 

PfiW naval arc^itedS6,<of fttty fl gilir'TL been more 
sioguleriy foruiDfile in of important and 

ueeful designed than Sir ttoBRf* ^e»»ikg 84 and the great sue* 
oess which ha» attended the pvaodoal application of hie plane, 
bae oontmanded a naepett fiir hie nutme, arhirh, there can be but 
little doular, will incKdiie in proportioh as their excellence and 
utility shall be better OtbnprtdMMM and known. 

But there is one of die desfi^ lately brought forward by this 
distinguished individual, which has be^ questioned with a kecsi^ 
ness and seventy of a vei;y uneotntnoii kind; and, it may ndt be 
unfairly added, has been O||)posed by prejudices of no ordinary 
stamp. From the infancy of navhl architecture, bp to the prt** 
sent moment, no hmneh of it has undergone such varied dis- 
ensenonj-^b^ 6tmVas6ed and examine with so much interest 
and zeal,—>^nd produced so many singularj and, in many in- 
staUqes,' unmeaning comments, ahd contraiy opinions, as the 
change which this emtneitt surve^^or is desirous of introducing 
into our ships of war, by converting the square into a circiilar 
stem. > < 

It is one of the rare mmits of Sir Hobeit Seppings, that oil 
his plana arc of a useful and practical kind; that l^ng founded 
originally on tlic best experience^ and undergmng, in every in« 
stance ei their appficatbn, a eti^ and tigorous Inquiry, they 
have in mosC hoses bta Bmdhilfflite of great imomdiate benefit 
to the public, and eonfRtf(pei^ tb^ adthor to the bigh^ 
6 st honours which a great and potfeffu! natkif! cin be^ow. 

*' It is, bowewer, sOfnettmes the fale of the most important afini 
b^efida! Ittfpro'i^anents, dn their first iMroductiem, to be ques^ 
tinned ^th Unusual harshness and severity t and tbe spirit^ 
this oporition is, in geuertd, in proportion to the degree at wbieb 
the proposed innovation happens to dt^art from long eitablfislv 
ed usage. The whole history of science is filled with lamcnt- 
ahte penofe of this frailty of out natuira; and we netd not even 

ir» 
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go beyond the borders of the present century, to meet with macny, 
very many, proofs of the baneful mfiuence of those 'active and 
unfortunate prejudices. The Safety-Lamp, the most inestimable 
of the discoveries of the illustiious Davy, was destined, on its first 
introduction, to meet with an opposition of this kind; but time» 
which always ga mt^uous the triumj^s of geniufv 

has placed it on tlte firmest^d best foundatimi, and shown , that 
it is rich in blessmgs to mankind.” That consequences equaL 
ly satisfactory must ultimately result from thoplui of the Cir¬ 
cular Stems, there can be but little doubt. .The opposition 
which it has met with, has only served to quicken inquiry; 
and now that its ingenious inventor has brou^t the subject be> 
fore the public *, in a shape which will enable every one inte¬ 
rested in the inquiry to examine it for himself, the merits of the 
question must be fairly and impartially considered; and those 
objections which imperfect practical information may have urged, 
or that i^iposition which seems to have owed its origin to cer¬ 
tain preconceived notions of beauty of external form, will un¬ 
questionably vanish before the conclutions drawn from a sound 
and enlarged experience. 

Circular stems, when contrasted with thcMc of a square i^rm, 
may be contemplated under two points of view. In the first 
place, We may inquire into the strength peculiar to each form, 
considered as a system^f mechanical forces; and, secondl^i The 
means wliich each affords for carrying into effect those objects 
for which a ship of war was primarily constructed, namely, at¬ 
tack and defence. 

In the mechamcal construetkm of a dbi|), every part of. its 
structure ought to possess a pre^r degree of strength, no one 
part possessing, if such an exporessioh may be made use of, more 
strengtii than is absolutely necessary, nor any part less strength 
ffmn the nature and office of that particular part is destined to 
maintmn. And it is in tlie due adjustment q£ the several parts 
which constitute the frame of a ship, oemsidered as a system of 
medltenical forces, that the sdence and judgment of the naval 
architect find so wide a field for the exercise of his powers. 

* Sir Robert Seppiags has poblirited a LvttW'Oii Uie sobject of »eiK«lar 

jSteros, addressed to Lord * 
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Where a general similarity of construction pevails, it is im¬ 
possible ta derive any informationi from comparison. No ad¬ 
vantage, ior mcample, could be deiivcd from comparing the 
square stern of one vessel mth the square stem of anotlier, sup^ 
poring equal skill to have been employed in their construi^don. 
But we may arrive at some saUs^s^oryJ|y|^»tl|^*^ contrast¬ 
ing the strei^th and firmness of stmSwm dlmfferent forms,— 
the strength of the stern of a ship, for example, with tliat of the 
stem. It may indeed be urged,< in opporition to sudi a compa¬ 
rison, that, independent of the dissimilarity of form which at 
present actually exists between the stem and the stem, the du¬ 
ties which they are destined respectively to perform are so very 
opposite to each other, that nothing satisfactory could 1^ hoped 
for from the comparison. The disrimilarity of form, and the 
difference in the respective offices of the j^rts just alluded to, 
will be immediately admitted. But if it should appear on exa¬ 
mination, and by an appeal to authentic documents, that a weak¬ 
ness in the' stem is rmeh more common than in the bow, then 
will both these objections be fairly disposed of, and a guperiority 
in the formation of the bow over that of the stern will be the 
necessary consequence. 

To enable us to institute this comparison in tlie most satisfac¬ 
tory and perfect manner, Sir Robert Seppings, in the first Ap¬ 
pendix to his able Letter, has fumbhed above 120 examples 
of ships of different classes, the stems of which have been made 
the subject oifreqvmi and siron^ complaint by their respective 
commanders. To increase the value and importance of these 
documents, it is wolkhy of observation, that they have not been 
collected from any very limited poriion of time, or wlien any 
particular feeling in favour of a change of form might have cxr 
bted in the navy, but during a period of nearly a quarter of a 
century, and through the trying services of a long and active 
wat, and when the attention of every naval officer was necessa¬ 
rily dieted to the actutd state of the sliip he commanded. 
These evidences, also, it may be farther observed, in favour of 
the weakness of the square stern, have beem selected from a mul¬ 
titude of other official reports of the same kind, drawn up by 
able4Uid experienced officersj, placed in circumstances of a very 
varied and difficult nature, and with no other object in view 
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than the good of that service to which they have -so honoturabJy 
devoted their lives *. , * : ■ ; 

To group together facts, it has been observed, vdiich have 
aonie important qualides common to them all, is the main-scope 
and bu^esa of philosophy." Now,' the examples contained in 
the Appendix fnf whirh diose in the preceding^ Note 

•may be regardeuM! a spromien), ^ords a most striking instance 
of the value and importance of this remark. Every document 
-in the table l>ears a decided testimony to‘ the mxfbrm 'weakness 
of the stem. This is the common point cur focus to ^ich all 
the remarks temd; and therefore, it may be added, without fear 
of contradiction, that the formation of the stem has det^ed ad- 
vantagdU over the present formation of the stern. 

But the change which Sir' Robert Seppings contemplates, and 
which he has actually appli^ to several ships, is to amnniini- 
cate to the stem the strength and hrmness of the Ixjw, and tt) 
continue the diagonal system of building which he has lately 

* For the infhrmation of those who may not hs-ve Sir Robert Seppings* 
Letter, it may be observed, that the Appendix here aUuded to, consists of extracts 
from the official reports of the officers who have commanded the diflbrent ships 
alluded to in it. The ships amount to about 120, namely, 60 of the Ihie, and 
about the same number of frigates. The following is a qiedmen of the Appendix: 
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Nature of Defects. 






/TJic poop works very much, so as to 

.1 

74 

Bellona, 

T. B. Thompson, 

Aug. 1799. 

2 work the foremost bulli.hcad part. 

^ ly down. 

^ The po(^ is in a veryweakstate, wants 

3 

74 

Mmotonr, 

Mansfield, 

Oct. 1806. 

1 additional security { and when the 
< ship rolls, the whole body of the 
[ poop goes over from side to side. 

' The ends of the stern-timbers have 
forsook their scats, or scores, on 
the traoaom, on the larhowd tpde. 

2 


London, 

Western. 

)n 

May I 8 O 9 . 

The stem shal;cs or trembly much 
when in light winds, hat much 
more so when ip heavy seas. 

■ The stern frame and past work so 
much- that thh bakum wnrks out, 

3 

j 

i 

I 

Duiidns, 

• 

Mar. J8U. . 

^ and the nails arc drawn in the end | 
j of the deck, Which occasion? leaks 

L in the brcudrioou). ’ 

/The sU'in-frame has fallen so, tliai 
< the stern-timbdrs are ntf(h-1y out of 
( their steps on the wing tranipm- 

i 

dO.Adainaot, 

i 

. 1 

Hothnm. 

Dec. 180L 
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introduced lound die stern, in order to make the sii^i^gth of 
the fabric am&nn and complete. It is now universally admitr 
ted, that the diagmial system has communicated great strengtli 
to every part to which it has been hitherto applied; and there 
seems no good reason why the same increase of stcei^th shmdd 
not be coQimnnicated to a part so n otorio^y werfc as tlie pre> 
sent square stem, particulaiiy, whe^ifliy not oidy the 

nsechanieal frame of the ship is materially strengthened, .but its 
means of defence also v&j much increased. Sir Robert, at 
p. 6. of his Letter, very properly remarks, “ that circular sterns 
Bie formed, and in all respects timbered and secured in the same 
manner as the bow,*” mid tliat ** the strength the. circular 
stern is equal to that of the how,” and consequently equally well 
adapted to withstand the shock of the sea. No ii.uthority can 
be snore convincing and sadsfactory than this, reposing, as it 
unquestionably does, on the soundest experience,' and supported 
collaterally by so many strong and undeniable trutlts. 

The next point of view in whidi this important subject may 
be contemplated, is the c(Hi»deratk>n of the means which each 
form of the stern affords for attack and defence. 

Ip the Jirst place, the same (dijectious may be urged against 
the defence of a square stem, as is known to attach to a redoubt 
of a square form. “ Redoubts,” says Malorti de Martanont, 
in liis Theory of Field Fordiicatiou, “ >yhen they ar.i not Rank¬ 
ed by fjomc otlier fire, have two essential defects; the first is, 
that their saliants are unprotected, which cannot be remedied, 
but by adapting to those saliants a few teeth of cremaillere^ or 
when tlie ground aSid every other circumstance will allow it, by 
directing the. .saliants towards some inaccessible points, or by 
placing in front of them, when possible, some artificial obsSacles.” 

But,” cwitinues Malorti, “ Circukir redoubts liave not that 
defect, as their fire which has no fixed direction, may incessant¬ 
ly vary^ and speead itself on ezmry point of the ground tliat 
surrounds themand “ tlic defence which they present is wtii- 
fnrm Oft every part, (f the c^rcwafhramxT , Now, the defects 
which this able writer attributes to squorq redoubts, hold in all 
their force against the defence of the square stem; while the 
reat^ns he gives in favour of redoubts of a circular form, apply 
most favourably to shins with round stems. If we mav be al- 
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loired, by way of illastraticm, to borrow a few terras from the 
practice of Geld fortification, to apply to the mode of defending 
A ship of war, we may without improprkty say, the “ saliants” 
of'the sguare slem are unprotected; th^ we cannot apply to 
those saliants’* a few teeth of creraailMremuch direct 
saliants” to w a y ^ ** ira^cessible points,” or erect in front 
of thran « artraSBlobsS^I^” But that the fire of the circular 
stem is without a fixed direction,” because it will sprwid” 
itself over every point of the ocean that surrounds it, and morer 
over, that its defence will be found uniform” in every part of 
the circumference. It is true, that the defence of the stern Only 
includes the form of a semicircle, while the defence of the rer 
doubt here alluded to, embraces the whole range of its circumT 
ference; sdll the rossoning holds good for the latter figure, as 
well as fear the perfect circle, because the chord of the semicircle, 
in the case of the circular stem, requires no defence. 

To illustrate these remarks, by means of a diagram, we may 
refer to Plate II. Fig. 1. being a plan of the gun-deck of a ship 
of 84* guns, with a round stern. In the first place, the right aft 
imd quarter guns at B, C, D, can be brought at the same time, 
^ as to defend the arc £, F, G; and if the arc GH requires 
defence, the gun at D may be placed at different angles, so as 
to command it; and it may even be as^sted by the gun at the 
after broailfeide port A, this gun commanding the arc IH. The 
same remark will apply to the other quarter of the ship, that so 
the zif/iole stem may be p>werfully defended at all points by the 
guns on the different decks,—a defence which a ship with a 
square stem would be incapable ox making. * 

And how necessary such a mode of defence may be at times, 
has b^n most clearly and forcibly- i^ewn by Sir Robert Sep- 
pings in several instances. Amon^ those mentioned in bis Let- 
teiv we, may allude to the attack made on the Gibraltar, North¬ 
umberland, Teisirible, and Powerful, by gun-boats in the Baypf 
Gibraltar; and also when the Minotaur and Dictator passed 
the Belt, by gun-boats raking them in a,calm. In the retreat 
also of the squadron of Admiral Cornwallis before the French 
fleet, they had no means of firing but afi; and in order to 
accomplish this, Sir Robert observes ** they were mutilated to 
such a degree, to enable them to apply their guns, that a refit 
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pf DO SDU^ exUnt was necessary, bip^ore they could be crasider. 
ed again fit Ibr servit^." 

To contrast more clearly the defence of a circular stern with, 
one of ft square ftnin, .we may refer to Fig. 2. where it appears, 
that although the guns at the ports A and B may be trained to 
the greatest angles which tlie sitj^cms of Jthe ports will admit 
of ; yet the arc X-Y, cmnprising will be en¬ 

tirely without defence. A similar defect, it is apparent, must 
exist on the (Hher quarter of the ship. In fact, the only part 
of the square stern that can be well defended, is the arc YZ, 
comprising about 40°, the remaining part being entirely witliout 
defence. 1 n the former figure, it was proved that no part of 
the semicircular sweep round the stem was undefended. 

“ In the event of future wars,"" observes Sir Robert, an 
alteration in the form of the stern of our ships of war would in 
all proliability be absolutely necessary, by which the guns may 
he w'orked with greater effect and facility, in consequence of tlie 
introduction of steam-vessels; and that America is firmly con¬ 
vinced that a system of attack, by this description of vessels, is 
not only practicable, but that it will also be destructive iu its 
opei^ations, is not to be doubted. Indeed,’^ continues H. 
♦* I have bottn told, from good authority, that they have lateljr 
well manned one (ji their frigates, given the command of her to 
ft good officer, and directed an experiment tp be tried, if a ves¬ 
sel pn)pelled by steam could not, under any circumstances, lay 
on the quarter of the ship she attacked, and the result was com¬ 
pletely in favour of tlie steam-vessel.” If we inquire intp the 
cause eff this failuj^, we shall undoubtedly find, that the frigate 
was incapable of defending her quarter^ owing to the square form 
of her stem,—a circumstance which would not have taken place, 
if ahe had possessed one of a circular form. 

In case of an attack of the kind just alluded to. Sir Robert 
Sep^angs' plan gives a superiority, npt only on account of the 
additional number of guns which the ship is enabled to bring 
into action, and the sweep of the ocpan .whii^ those guns are 
able' to command, but also an advantage another kind, arising 
from the diminution of the distance of that point from the shifi- 
whye the shot from the two after guns cross each other, when 
the guns are trained to their greatest angle,—a pmnt, it is pre 
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sanmed, of no small im^rtanee iii case of an attat^k from a steam- 
vessel. In an 84 gun idiip with a square stem, this point is 
distant firom the stem, on the 'level of the gun-deck, about 18| 
feet, and from the upper deck about 16 feet; whereas in the 
oixxniiar stem, the same point on the -gun-deck is distant only 
IS ftet, and jfepk but 13. In the case of a 60 

gnti frigate, theoWnce^W Similar* point from the square stem 
is nearly 16 feet, while in the circular stem it is only 6. These 
united considerations tend unquestionably to prove, that the cir- 
cular stem is the form best capable of defence. ' - 

The sentiments of so distinguished a man as Dupin,^on a 
question of this nature, are entitled to the hipest consideration; 
and it is most pleasing and satisfactory to peruse the candid and 
sensible remarks he has made on the subject of round sterns, in 
his different valuable works. It is in the stems of their ships,” 
says he, “ that the English at this time carry into effect a great 
improvement. For the future (it is to he wislied that the libe¬ 
ral views of Dupin were completely realised in this point) the 
stems of their ships are to be circular, composed of timbers, and 
planked up in the same manner as the sides of the'ships. They 
are to be pierced with ports, shut in with solid port-lids (be|pw). 
The ships of three decks, for example, present four vertical 
ranges of four ports each, to fight when in retreat, which, in 
proportion to the breadth of the ship, present a force equal to 
that of ships the- best firmed in their sides. In the (square) 
stem, the many glazed windows, and the munnions fir are 
the only defence; notwithstanding a shot which comes into a 
ship from aft forward, or from forward aft, Causes ten times the 
destruction which a shot does which comes in one side and 
passes out at the other. Act contrary, th^,” continues this en¬ 
lightened autlior, ** to what has hi^erto been the practice, and, 
if possible, make the means of defence of the part most exposed 
ten times as great as it no|r is. Reason, at least, demands that 
this should be done. 

“ I ardently wish to see these improvements introduced into 
our ships. I have constantly repeated, ance my first journey 
into England iiniil this day, every argument, every observa¬ 
tion, every experiment, which have appeared to me to (^rry 
♦ conviction to the mind. Prejudices and objections, which it 
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if iuappst^ble to. ovfi);<!oni 0 except »by Uie aid of tioie, have 
presented • theiQoelves; Inti oyer^bese time neoessaiily 
tiiunipb.'^ , . . 

I^upln haa alluded to ; and unfortunately objec<» 

tioBS, liaving np better foundation, hatie eoMted^ and do HiU cac- 
iai Vfy this counti^, against this jQo at plan. Among 

these pi^udiceE, <Hie may be mmatidclS) given rise to 

objections respecting the vrmt of beauty m the external form 
of the drcular stem. It will not be contended, but that, ac¬ 
cording to the mode in which the eye has been lutherto edu^ 
ccUe^ the appearance of the square stem is rather more beauti¬ 
ful ^an Uiat of the circular form. But the iiifluen(% of educa¬ 
tion, it has often been remarked, is omnipotent, and time will 
do much for the appearance the new plan. Is it not, how¬ 
ever, trifling with a subject of so very important a nature, to 
sacriflee uiUitp to appearance ? Ought the sound pnnciples of 
a genuine mechanical construction to l)e abandoned, because the 
epe has been wedded to a particular form ? Ought not the pri¬ 
mary objects for which a ship of war was constructed, to be 
consulted, rather than any ideal notions relatmg to a subject so 
very abstract and uncertain as that of beauty ? A ship of v'ar 
should be contemplated at all times,—>whcther in an actual statu 
of warfare, or during a period of tranquillity and peace,-—os a 
floating castle, possessing all the essential elements of durability 
and force, and capable of acting under all situations, whether of 
an oflensave kind, with equal power, certainty and success. 
This, it must be admitted, is the idea which ought ever to be 
associated with a British man-of-war, destined, as it is, to act 
under circumstances so very varied and uncertain. Objections 
relative to appearances should cease, and even convemence oilght 
to be surrendered, if nece^ry, when so many advantages are 
Hkely to be obtained. “ Ornament a!nd decorations can only 
be perfectly beautiful,” as Dupin mgeniously observes, “ when 
the appearance of force commands respect frewn the enemy 
“ What should we say,” continues this judicious observer, “ of 
a military engineer, if he were to substitute for thick walls, and 
the massive gates of curtains, gfo,w-tfoor,«, to please the fancy of 
ihe^ officers of the place ? “ Yet,” says he, when referring to 
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the square stente, Here are the glass-doors which we open in 
the curtains of our floating fortresses.” 

In concluding these remarks, therefore, it may be observed, 
that Sir Robert Seppings, in his letter to Lord Melville, has most 
untpiestionably demonstrated two essential and important princi¬ 
ples, namely, I gf. T^hq | a ^i p^^em. when constructed of a square 
■form, is weak anSreebleTwUmi cennpared with the present general 
i^ructure of the v^sel; and, Tl^t vessels with stems of 
the same form, are incapable of making a strong and vigorous 
defence, when attacked by a powerful force in that part; but 
that vessels with circular sterns possess qualities and pqwers 
precisely the reverse, exhibiting strength where Weakness is 
invmiably found in the old form, su}q)lying all the defects 
attendant on that mode of construction, giving strength to the 
entire mechanical frame of the slup, and affording increased 
security and power to the gallant men who navigate and de¬ 
fend her. 

Plymouth, 1 
6/^ Jpril 18^^. j 


Art. W.—~Ac<xnmt of Prtfeasor Reinwardfs Journey through 
ilte Preanger Regenmes in Java *. 

The districts which have been explored by Professor Bein- 
wardt, for the purpose of investigating the native condition of 
the country, are Tjifondarie, Banjaran, Tjjparay, Manabaya, 
Timanganten,, and the Begency of Limbangan. The prin- 
apal mountains which he ascended, extending themselves south¬ 
east from Mount Gede, are the Pat 2 u:ka, the Tombak-Pacyong, 
the Tiloc, the Malabar, the Sumbong, the Gadja, the Gaina.ng. 
Gaintoer, and the Talaja-Budar. 

The district of Tjifond^ie, on account c£ its, more elevated 
rituation, is distinguk-hed above all others by a veiy tempe¬ 
rate climate, and by great fertility, as well as by the beautilul 
prospects, which are Enriched by a sight of the loftier mountains 

* Tlus ttccouDt appeared originally in the SaOtviaA Covraat, from wlfieh it 
was translated into the Calcutta Jftntrnal for August 18S0, p. 41 !• 
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towards the south and south-west of that country, and tlieae in¬ 
deed, were • among the most interesting scenes of his investiga¬ 
tion. The extensive mountmn Patacka, which is the most re¬ 
markable of the range, elevates itself next to Mount Gede, above 
most of the other peaks of the adjoining ones; the height of this 
is about 7400 English feet above the surface a£ the sea. Near the 
summit are still seen many pro(3&\>f’airly ^plbsions or erup¬ 
tions, so that this mountain may be reckoned amongst the more 
ancient voicmioes of Java. On the very top of this mountain 
are two very wide aby^ies, which probably are the ancient cra¬ 
ters of volcanoes. The one on the south side of the mountain 
produces a very striking spectade. It is an extenrivc circular 
bason on the very summit of the peak, at the bottom of which, 
to the depth of more than 700 feet, is a great lake of sulphur. 
A ccmsiderable quantity of sulphur is also spread over the sides 
of the bason, and mixed with decomposed stones, forming a yel¬ 
lowish-white crust all around this abyss. The sulphureous va¬ 
pours have penetrated even through the rocks of the mountain, 
which arc originally of a black basalt, and have partly dissolved 
them so much into a loose white sand, that their former nature 
is wjth difficulty distinguished. 

The second abyss, which is on the north side of the top of 
that mountaii}, is also a spacious and deep bason, but its bottom 
is dry, and scantily overgrown with wild plants. 

The particular Mountain of Patacka, as also the other eleva¬ 
tions of the range, being more or less connected with the others 
to the north and west of them, compose one part of the district 
of Ronga, in which is also the Mountain of Tombak-Pacyong, 
of the elevation of 5900 Ibet. These are ei'erywhere covered 
with thick woi>d8, w'hich aSbrd an amazing variety of plants, 
changing in their nature at every dilfercut degree of height. 
The prospect from the summit of the Patacka, especially to¬ 
wards the south, over the district o4.Tjidam, extends as fm* as 
the sea, over a wilderness, and in other directions offers a varie¬ 
ty dT prospects, combining hills, woods, and an endless numl)er 
of singularly shaped rocks. , 

From the cold atmosphere of the district of Tjifondarie, the 
rice, fields produce a later harvest than in the other pro¬ 
vinces ; but many Indian fruit-trees car.not be reared there, as 
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in tlib milder climates below. On the other hand, the nature of; 
tl)e many pl^t» growing wild there,, and which are &;uited to the 
temperate cUm&teof Europe, prove that diis partof .tlve country 
v)^ldbe as favourable to tlie culture of many European plantSj. 
as Europe itself, At .Tjimeding, which is the chief place of that 
district, the medium range of. the thermometer is 70® of Fahren- 
hrit, and on the^o^nSNli^l^ataclca, it is often as W as 4)0®< 
To the east of the Patacka, at the distance of one and a half 
German miles, ai»l separated by a ridgefof less lofty hiUs, lies, 
the Mountain of Tiloe, (which namef signides three mountains,) 
composed of three distinct peaks, of wliich the first being the 
most 80 utherly^<|dses to the bright of more than 6000 feet 'Tlie^ 
stones of that and the surrounding mountains exhibit a greater 
vsuiety than those of Mount Patacka. The most pure and un~ 
mixed basalt is found on the higher mountains only. Tiie 
loe is on all sides covered with thick woods; and the rocks on 
the surface are decomposed to a considerable depth; which k 
highly favourable to the fpimation of the sril, and supports the 
most exuberant vegetation. 

. The mountain, bearing the name Malabar, is known to be riT 
a greater extent than the others, and is situated in the 80Utb> 
easterly part of the district of Banjamn. This range is com¬ 
posed of many connected mountains, of which the loftiest ele¬ 
vates itself to a height of 6100 feet above the surfac# of the 
sea; and^is, on accoiiiu of its situation, its products, and in 
many other respects, more remarkable than all the other moun-, 
tains on the island. The rocks, being, from the sudden prri:i(n> 
tatiouB by eiplositm and convulsion, in manj» piacto heaped to-> 
gether upon each other in large iitegtdar masi^ rithilM a 
greater variety to the eye of the beholder, than is elsewhere to' 
be seen. The basis of the mountain is a basah, partly pui^, 
and partly mixed with dif^rent other stones, sand, or du^, 
anumgst which there is also lava, and a vplcanic kind of rock, 
containing iron in such quantities as to produce a fin^nble effect 
upon the magnet. The Mountain of Malabar has a great* por¬ 
tion of its length cut through by a d^p valley, extending from 
the soutli to the north, through which runs the Kiver Tjigeurre, 
‘which first precipitates itself from a perpendicular catarac| of 
jsomc hundred feet high, then runs on with great veloiity till it 
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makes another fall between the mountains, after whicii it unites 
itself in the plains of Banjaran with the River Tjisankooa. The 
Mountain of Malabar, and the plain here spoken of, unite all 
that great beauty and variety of scenery, and the profusion of.a- 
very rich and fertile soil can produce, to be striking and re«' 
markable; and here, indeed, the travellers found the most ain|^ 
materials for obseorvation. . “ " 

Professor Reinwardt proceeded farther op in bis journey, 
north and east of Malalliu?, gmng tlirough Tjipalag and Mfura. 
baya along the banks of the Tjitarum, towards the south, dll 
he came to the place of its proper origin. The high country 
where that river takes its rise is a large plain, |ising gently to-' 
w'ards the south, and is open to the nortli only, but shut in on 
all the other sides by high inountmns> This plain, tbrnigb* 
entirely uninhabited, and even scarcely known to the great** 
er part of the inhabitants of Java, nevcs'theless exhibits one 
of the finest and certainly one of tlie most fertile part^ of 
the island. Between its luxuriant woods ai'e rich pastures, 
where the w'ild cattle, deer, and ottier grazing animals' un¬ 
disturbedly enjoy abundance of food. St>me of these rich, 
pastures being surrounded by forests, partly overgrown 
with* groups of trees, appear like extensive parks, laid out by 
art. In one of these plains, situated cm the south-^east of the 
Mountain of Sumbong, the water, rushing down from hUls, col¬ 
lects Itself, and forms the source of the River Tjitarum, which 
is afterwards Augmented by other smaller stjreams, issuing frxnn 
the mbutitains on all sides of the The climate of that 

part of the eountr}; is very temperate, the medium range of die 
thermometer being of Fahrenhat. The baresneter stands at 
English inch^, which proves the descent of the Tjitarum, 
from its origin down to the se^, where if discharges itself, to lie 
4640 English, or 4493 Rhen^i feet-. 

The Mountain of Sumbong, if ascended from this plain, af¬ 
fords, at a bright of about 5600 English feet, a wide prospect 
along that country, as well as on tlie west side of the Papanda- 
gang, out of which district, parlicularly from that side, rises a 
great quantity of vapour. 

It did not appear to our travrilt*rs, tlnat the Tjitarum takes 
its oligin at the same place with the River Tjilakie, us indicated 
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in the map of the late Mr Beitjes. The swamp is, however, on 
that side shut in by a rising ground. 

Af^er having returned from the plains, our travellers proceed¬ 
ed on th«r way through the woody hills, ncwth-eastward over tlie 
mountains of Goha, Tangar, &c. and through the district of Ma- 
nabaya, in order to reach from that side the other mountains of 
Ghdja Massigrit, afidthe^Gf^^ng Gointor. This trip was one 
of great difliculty to the party* not only from tlirir being obli¬ 
ged first to make their way through an extensive desert, through 
thick forests, and over a continually ascending or descending 
ground, but also on account of the amazing quantity of loose 
ashes, thrown opt to a great distance by the Guinaig Gointoir, 
which covered the ground to a considerable depth. Amongst 
the many remarkable objects which there presented themselves 
to the view of our travellers, a place on the mountain of Kismis, 
situated on the border of the districts Manabaya and Timan- 
ganten, deserves particular mention here. This place bears the 
name of Kama Karaha. Clouds of a whitish vapour rising 
from out of a cleft in the above named mountain, suflicicntly in¬ 
dicate, even from a great distance, that a subterraneous fire is 
active there. The place itself |U’oduces such a spectacle as can¬ 
not be beheld without astonishment. A black, muddy, Ixttling 
water, mijc&d with lava, is thrown out in high and foaming waves 
with a great noise, from different wide and deep gulfs; spouting 
from an innumerable nmltitude of openings, disfpersed aU over 
the surface, the excessive heat of which makes the ^uwd in 
many places quite impassable. Brimstone, a whitish salt decorn- 
posed, and various high coloui^ sands and stones, cover and 
variegate the grounds,. Hocks fallen down, mid bkek burnt 
trunks of uprooted trees, mixed with each other, lie dispersed 
on the soil, while the atmosphere is filled with thick sulphumius 
and misty vapours. The road tliat remarkable place as¬ 
cending further gradually up towards the Mountain of Gadja, 
became continually more and more difficult to the travellers, oc¬ 
casioned by the increanng quanUty of ashes, which every .where 
covers the ground. The wood, through which these waters 
ran, scarcely presented a single tree that appeared to be still alive, 
merely the dead black burnt trunks remained standing; never- 
Uieless, on coming nearer to this awful scene of vegetabK* de- 
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struction, the party were surprised by the sight of various young 
plants, and astonished at the particular manner in which they 
grew,—for instance, the crown of the leaves would have shot 
forth from out of the heart of the trunk, had the thick bark 
been able to protect the same against the deadly scorching cau¬ 
sed by the heat of the lava. TSiJd j^antain and other wild 
shrubs had indeed shot up from out of the deep ground through 
the midst of the very sand and lava that covered it. Nothing, 
say the travellers, can give an adequate idea of the effects left by 
the last eruption of the Gointoir, but a viat to the scenes them¬ 
selves. 

Proceeding along the soutli side of the mouil^ns of Gadja 
and Massigit, the travellers soon arrived at the Mount of Goin- 
toir itself. On the north side of it, near the summit, and not 
far from the spot where lies the crater of that remarkable vol¬ 
cano, tliey rested for a considerable time in expectation of more 
favourable weather and a clearer sky, which might afford them 
an opportunity to inspect and investigate the different objects of 
their search with more advantage, but the air continued to be 
very cold, and the hills entirely enveloped in damp clouds, 
whicl% together with the difficulty of bringing up the necessary 
water to such a considerable height, along a very steep road, co¬ 
vered with sharp stones thrown (kit from the crater of the vol¬ 
cano, obliged them to abandon their intention of a longer stay 
at that place. However, it appeared, that tlie road by which 
they had now ascended, though extremely difficult, was not- 
wiUistanding much easier and" better tlian that which the year be¬ 
fore Mr Reinwardt had chosen for the same task. The height of 
this vidcano above the surface of the sea is more than 6000 feet. 

The Talaga Badas, situated in the district of Manaradja and 
regency of Limbangan, also belongs to these mountains, which, 
on account of tlie violent effects of the heat coming from out of 
the ground, is also very remarkable. On this mountain, near 
its summit, is also a lake of sulphur, shut up in a spacious ba¬ 
son, like the lake of sulphur on the top of the Patacka. Yet 
the phenomena on the top of the Talagas Bodas, are, on account 
of the more riolent effects which stiU take place there, much 
more striking than those of the other. Berides the several wells 
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of boiling «iad hot ^ulphUfenus vapours, there rises Crqni 
out of an opening in the moupt^ on the south side of t^e lakc^ 
a great eoluum of brimstone vapours > the steam bring driven up 
from the. deep abyss vfitb great violence, and strikb^ against, the 
rocks above, is heard at a conridcrable dUtance. From other 
narrow openipgs homing ^p hur is seen bubbling up, which. 
a£^wards sprigs itselT alt around over the rocks. The lake, 
forming an oval, has. a c^iamptcr of from 1500 to SOOO Bhenish 
feet; the water therein exhibits ^tsplf as purely and entirely 
white, from the incrustatiop at the bottom; the sides of die 
mountain in many places glitter from the transparency of these 
brimstone incrustations, while black masses of l^asalt and burnt 
trunks of trees scattered around, present a striking contrast, opd 
shew also what great changes these mountaius have already un- 
dei'gonc, and to what futiure changes they remrin still exposed. 
The vapours that display themselves here, appear to possess more 
dangerous qualities than those at the other places; besides which, 
from, the steepness, of the slope down which the overflowings of 
the springs run, on the east side of the. mountain, the brimstone 
and. wells of water have already caused great devastation in 
breaking up the soil and rocks. One finds there always piany 
carcases of wild animals which liave evidently been killed, either 
from the drinking of the muddy water, or from the inhalation of 
the sulphureous vapours. Even the stronger beasts, such as the 
tiger, and kidang, are not safe, li is a singular fact, that of these 
killed animrils, the hones very sopp disappear, whilst the s(^r 
parts and the skin remain fisr a long tune in existence. 

This journey of Professor Reinwordt Through the above- 
named districts, has gained him the knowledge of a great num¬ 
ber of natural productions. The vegetable kingdom in particu¬ 
lar has every where presented to him an uncommonly great di¬ 
versity of plrnits, which in every variety of sliape and colour, 
continue to gro^r, even on the tops of the highest mountains. 
The greater part of the wild animals there frequent more the 
less, elevated hilK where the woods yield them more nourish¬ 
ing food. Yet the»rhinoceros, which is found every where in 
these elevated regions, ascends with an astonislung swiftness,, 
even , to the highest top of the mountains; it is on that aci^ount 
that this animal is so rarely to be found, and that it was fre- 
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qu^ntly pursued in vain^ tid at length the paity were suOCess-; 
ful enough to overtake a couple of them. One of these beasts, 
was shot near the mountain of Papandayang, and the other close 
to Mount Tal^a Bodas. Both are secured to increase the coU 
lectioh natural objects, which this sueoessful jourtiey has pro¬ 
cured for the Museum, already BC|i,extenstvely enntdied by the 
enteiprise and scientihe ardour of the Proihssbt and hii com¬ 
panions. 


Akx. Y.-^HistoTy qf the Invention qf Pendulatn Clocke by 
Christian Huyqens, By J. H. Van Swinden, Council¬ 
lor of State, Professor of Philosc^hy at Amsterdam, &c. 
(Concluded from Vol. VI. p. 213.) 

2. But , it has been said that Huygens got intelligence through 
his father and Deodatj of Galileo’s labours. It is true, Deodati 
wrote to Constantine Huygens, father of the philosopher, anti 
Secretary to Prints Frederic Henry, pending the above nego- 
ciations with the States-General; for his letters are of the year 
1637, but they cpntidn only the same intelligence which has 
already been given (See Galilei Op. iii. p. 432.^ ; and Huygens 
could learn notliing more than what shortly after appeared in 
the Diahgi de motu^ except perhaps his notion of tlie pin and 
wheel, to indicate the number of oscillations without the trouble 
of counting them,—a thing as totally difterent from the principle 
adopted by Huygens to regulate clocks by means of the pen¬ 
dulum, as any of the attempts of Hook and Hevelius, who, 
however, never clmmed the discovery of its application to clocks.. 
And as to a clock or model liaving been sent over, to Holland, 
we only learn, from a letter of Deodati of the same ycar^ tliat 
if the States desired, Galileo would send what he had proniised, 
to-wit, “ a *very perfect telescope, with the method he Bad 
found of ii^ng them on botud vessels, whilst in an agitated sea; 
the c)bservaticms about the motipns of the satellites of Jupiter, 
and the construction {Jcdtricam) of the very accurate 
giim invented by him; and that he would explain all his in¬ 
most thoughts on this subject in words and writing.'” This 

o 2 
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manifestly refers to the description already ^ven above. The 
mistakes on diis subject have arisen probably from-a prevailing 
notion^ that Hortensius, the Amsterdam professor, had been 
actu^y dispatched to Italy. This is confidently asserted by 
Brucker, in his Historia PhilosopJiia, vol. v. p. 678, and has 
been copied in Bajlly'’s^iya^ dg TAstron. modeme) and Montu- 
da’s Hist, des Maihemat^ptes. The fact is^ that Hortensius never 
departed on this voyage, though great preparations had been 
made, and the States had granted 2000 guilders for it; it was 
first delayed, and then prevented by his death. Of the truth of 
this any one may be convinced, who will be at the trouble of 
perusing the letters of Vossius and Grotius, written, it must be 
remembered, about twenty years before Huygens claimed any 
invention, or before any controversy on the subject could arise. 

3. Of more consequence appears the direct assertion in the 
Acts of the Academy del Cimento, which we quoted before, 
that the idea of conjoining the pendulum with the clock had 
been first of all conceived by Galileo, and actually put in prac¬ 
tice by his son Vincenzio Galilei in 1649. I have already, I be¬ 
lieve, abundantly shown, that, in his communication to the 
States, Galileo had suggested nothing that can with propriety 
be termed a clock furnished tmth a pendulum, the only contri¬ 
vance to which Huygens lays claim. His last letter is of the 
30th December 1639, but he may, before his death, in 1641, 
have made the discovery, or his son, on the suggestion of his 
father, may have found it. From what I am enabled to pro¬ 
duce on this head, it appears to me unquestionable that Vincen- 
zio did accomplish, or endeavour to accomplish something.. 

We need not go back to the period of 1636, to which the 
supposed invention of pendulum-clocks was referred by Prince 
Leopold de Mcdicis, in the same letter to Bouillau, the friend 
of Huygens, of which an extract was ^ven in the earlier part 
of this narrative, except to remark once more how egregiously 
Galileo’s communicationa to the States-General hod been mis¬ 
taken. Indeed, so little have these been looked into by the 
writers who profesa to found their claims upon them, that Bren- 
na, in his life of Galileo, (in Fabroni’s collection of VUoi Halo- 
rum exceUentium), quotes the very letter which I have extract¬ 
ed under the first head, and says of it, “ De fabrica atque usu 
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HorcHogii pendsdo muniii, quod ipse excogitaverat, admodum 
luculentcr ac diserte loquitur,” a clock furnished with a pendiu^ 
lum^ when the letter contains in reality the description (in Gali- 
leo^s own words) of a free pendulum, a vibrating sector. I 
shall only quote one passage more from the above mentioned 
letter to Bouillau, in which the Frince.says, Having seen a 
model constructed by Galileo, differing somewhat from that of 
Huygens in the disposition of the wheels, (in parte deverso 
circa la constitutione dclh, rmte)^ {Leyden MSS.); because 
this (which probably regards Galileo's son as much as himself, 
who was blind after 1639,) agrees with what had been written 
to Huygens from Rome in 1660, about a rough sketch of a 
clock attempted by Galileo, and also with the account of the aca¬ 
demicians del Cimentx)i and is besides confirmed in a striking 
manner by Fria, in his Elogto del Galileif Milan, 1775, where 
he mentions Leopold's opinion, that Galileo had put nothing in¬ 
to practice equal to the invention of Huygerts, “ as might be seen 
from the little that had been contrived or sketched out by his 
son.” “ And truly,” he adds himself, ** the machine of 1649, 
was nothing but slightly sketched {rum era che un poco d'ah- 
hoxzoyr He seems to think that the clock represented in the 
experiments of the academicians was made after this model: 
this is not probable, as they are of a much later date. 

After mentioning the concurring testimony of these WTiters, 
that something had been made or sketched by Galileo or his 
son, I have now the satisfaction of presenting to the class a 
smUe of the drawing, representing the contrivance in question. 
(See'Plate I. Fig. 5. and the Notice at the end of the article). 
It was found by me among the papers relating to Huygens, in 
the Leyden Library: There is written u]x>n it, in Huygen’s 
own band, Missa a Ser^» Principe Lcopoldo ad Bullialdum 
ah ilh ad me: R. 15.. gan. 1660, curn descriptio met Horo- 
logii edita fumet^ A°. 1658; and in another hand; which 
I recognise for that of Bouillau, these words, Jfforloge com- 
menc6 par Galileo Gcdilei ; and on the reverse by the same, 
d Monsieur Monsieur Christian Huygens*dc Zulkhem ala 
Haye, Among the letters of Bouillau, there is a corresponding 
one o:P the 9th January 1660: “ 1 send you the •figure of the 
pendulum-clock begun by Galileo, as it was sent to me from 
Florence; and another of the 29th February. You may keep 
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tfa« drawings: 1 kept the copies sent from Florence; I had 
yours made after them.’’ {Leyd&n MSS.) 

It is manifest, from the mere inspection of the figure, that 
the drawing was made in a very coarse manner: 1 suppose, 
therefore, that the Jowermost wheel had teeth on its whole cir- 
eumference, though bpt onashalf is represented, and likewise 
that the next following or middle wheel ^vas divided equally by 
teeth every where, though a part hero consists of merely a few 
hasty strokes; probably to meet the convenience of the artist 
wl»o drew them. The axis to which the pendulum is affixed, 
and which moved with it, has a short bent lever, leaching to 
a number of studs or pans, projecting from the sUle of a sort of 
ratchet wheel, the teetli or incisions of which arc equal in num¬ 
ber to the pins. Above this wheel appears a crooked lever, 
fixed at one end, on which it turnw, and seeming to rest witli 
the <H;her extremity against the axts or end of the pendulum, 
somewhat like a spring: it is also furnished with a projection, 
in the fijrm of a cross, to enable it, as it would seem, to catch 
in its descent the teeth of the wheel. Farther, there appears 
neither spring-barrel nor cylinder for a weight. The only iiuli- 
cation that can be found of its having been moved by a weight, 
is perhaps to be traced in the axis of the uppermost wheel, a 
part of which has an indistinct appearance of grooves cut into 
it, as if a rope or chain were to be wound round it. 

As to the action of this machine, I can conceive the short 
bent lever to strike agmnst one tlie projecting pii^, impelling 
it eithm; in the one direction or die other, whilst the pendulum 
is swinging to bne side; but 1 do not so easily perceive tlie way 
in which, on swinging backwards, it should fall in with the next 
fiillowing pin ; and supporing this tp be posable, then it is in¬ 
conceivable to me hov>r the loss sufiered by the pendulum im its 
passage through the air and by friction, could be exactly com¬ 
pensated, as happens in the clock of Huygens, by the reciprocal 
action of the crown-wheel on the pallets, a eontrivaneq of great 
ingenuity, which wsas not at first clearly understood, by all. 
Wh^her Viticenfto Galilei greatly improved upon the design 
of his father, is doubtful, for it is of his attempt in 1649* that 
Prince Leopold and Frisi speak, when tlmy call it m sketch 
(ohozzo)<i and a slight shelch (im poco d'abozzp). But, however 



by Christiah Sut^gma. ^ 

tills may be, the above mentioned dates arc sufficient to shofr 
that Huygens had no knowledge of it When he published his 
description. In his Anccdota, Written by himself, he only says, 
“ Post nostrum libellum in Italiara demissum figuras per BuUi- 
aldum a Cardinal Mediueo (Principe l.eo|x)ldo) missas: (}ua- 

rum Galilei alteram; sed difiicili machinalione, ut non mirum 

* • 

non suecessisse.’' {lA'ydm MSS.) 

4. Wc next come to Beckeris narrative of his having, about 

the year 1677, met at Augsburg, Trefler, watchmaker of the 

Grand Duke of Tuscany, at the period we are considering, 

who told him lie had been llie first who made a peiiduhini-clock 

{horolugium pendtdum)^ at Florence, in the spirit (insimctu) of 

(talilco Galilei, of which a specimen was sent to Holland. - A 

remark liere naturally suggests itself, why no mention is made 

of his son Vincenzio, who is admitted by all the Italian writers 

cither to have actuallv directed Trefler in the construction of 

«• 

the work attributed to him, or at least to have a prior claim to 
an attempt of the same nature. It might lead us to su.spcct, 
that the whole statement refers to the much earlier period of 
1636, and alludes to the single pendulum offered by Galileo to 
the S^tates-General, and called by him, as we have already s^n, 
oruolo, of which Trefler, being a workman, might have made 
the first; and this would reanicile it to what is added of its 
having been made in Holland, as the only communication on 
the subject was made at that time, 

But I shall not dwell on this conjcelurc, as something was 
eertainly made afterwards by this Trefler, though the dale 
and history of its Ainstruction arc involved in gi-eat peqilexity. 
That a* cl<K-k with a {>endulum, bearing the name of Trefler as 
maker, was j»oduced, we have not only the aulhnrity of Frisi, 
{Elog^t p. 129.) but the testimony of Perelli, Professor of 
Mathematics at Pisa, wlio gave a description of it (Tirabosclii. 
p. 167.), which, how'ever, I have unfortunately not been ttble to 
procure. The clock was said still to exist at Pisa in 1774, and 
may possibly have been preserved to this time. Tlie Italian 
writew differ very much as to its origin. • Perelli and Brehna 
{Vita, p. 77.) think, that it is the very clock devised by Vincen- 
zio Galilei, on the suggestion of his fathei*, and’ executed under 
his direction, by Trefler, in 1649. Others, hoWever, mairitaia-, 
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liiat Galileo had) indeed) in 1641, proposed the application of 
pendulums to clocks, that his son had endeavoured, with the 
assistance of one Dominico Balestri of Florence, to put it into 
practice; but that his death (which happened in 1649, eight years 
after his father’s) had prevented him from seeing it executed, 
and that only several years afterwards Trefler had accomplished 
it, though somewhat in a diilPerent way from what he had in¬ 
tended. ” (Tiraboschi, p. 155.) The accounts. which these 
writers have left us of the clock in question, go a great way to 
strengthen a suspicion, that it was either wholly made after the 
construction of Huygens, or altered, in so far as respects the 
pendulum. Frisi says in as many words, that except the spring- 
barrel and fusee, the disposition of the wheels was exactly the 
same as in the clocks made by Huygens; it had likewise the bent 
plates or checks, which, whether cycloidal or not, are unques¬ 
tionably an invention of Huygens. Frisi allows the work to be 
his, and Petelli admits the curved plates to be an addition of a 
later date, and Brenna, after acknowled^ng tlie same, seems 
very much puzzled how to account for the rest. It is quite' 
possible that an existing clock should have been altered by 
Trefler, and a pendulum adapted to it after the manner of 
Huygens; many examples occur of the same, us we shall pre¬ 
sently see. But I must first remark on the iinj/roba’ ’’‘^y, that 
if .Trefler had really mode a pendulum-clock, and a good one, 
on principles of con'’trrfc*lort discovered oitaer jy himsc‘l''*or the 
Galileos before Huygens, tli jc clocks shouM hir j been so little 
known in Italy, at Houio, even at Florence itseif, v they appear 
to have been at the period of Huygen’s w^ck becoming known 
in those parts of Europe. The letters among the Leyden 
MSS. leave no doubt on that head. We lind from Bouiilau’s 
letters, that it was first sent to Florence in the autumn of 
1658; on the oUier hand, we learn, from the words of Prince 
Leopold, communicated by that gentleman to Huygens, half a 
year later, and which have already been given, that after three 
years’ attention to the sulycct, an artist had made one, w'bich he 
hoped would succeed Now, we may ask, why this doubtful 
language, and why these attempts, of the issue of which they 
confessed themsdves uncertain, if Trefler had already a^m- 
pUshed the construcUon, and it had proved to lie good ? There 
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can scarcely be a stronger proof, that whatever might have been 
the attempts of the I'lorentincs, they hud till this time very 
little succeeded. Yet Hiiygens‘'s l)ook and specimens of his 
cltxks had been sent every where, and had been known for more 
than a year ; and at Rome a workman even excited surprise by 
it as an unheard of invention, and gave it out for his own! 

All this seems to me to confirm in a*sti'iking manner the pri> 
ority of our countryman’s claim to the perfect adaptation of the 
pendulum to regulate clocks, and to corroborate tlie suspicion 
I stated before, that the specimens of Florentine clocks, to 
which so much importance is attached, were in reality made af¬ 
ter the knowledge of his construction had gone abroad; and it 
must be remembered, that it was in 1657 that he already made his 
clocks, though tlie description was published a year later. Even 
the Italian writers, who contend for the fame of the Galileos, 
admit that Huygens first of all brought their attempts to per¬ 
fection. (See Rrenna Vita, p. 80.; and Tiraboschi, p. 157.) 
Now, it is quite natural, that, as soon as it W'as uiiderstooii that 
he had discovered a way of applying the pendulum to clocks, 
even though his method were not precisely known, many would 
try to a similar attempt at sucli a contrivance, at a time 

when a ot.U 'tMi wish existed among people conversant with the 

hiilijr'^ ■']jro\emcut of llie pendulum. And this was 

me'St. li.. 1 . i vn uL Florence, where iIk pendulum had 

been ■'u a moa.'.ire of tune, and where inte- 
rcM, iui:, •. ' .1 h. a kept '’'ve rb'-ough the remembrance 

of G.di; ‘ : aue iqst*'' c-f ,siib-Cv(atilt artists. The sub- 

stituiiou ol * ^ ’ •' rt.iuluai in existing . locks was not a matter of 

so much dlihcul v. vhen once the node of its action was under¬ 
stood ; and it soon became a general practice to take out the old 
balances, and place pendulums instead of them. 

Nor is this, in reference to the Florentines, a conjecture un¬ 
supported by any kind of presumptive evidence. From what I 
am now going to state, it apji^ars that something of the nature 
described was actually taking place in Florence about the 
time that Huygens published his description. I have now to 
present the class with another fflc simUc of a drawing found 
among the manuscripts of Huygens, which his friend Bouillau 
.sent liim a few days after the former, with the superscription. 
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Figure de FHorloge eL Penduk qui est d Florence dans le vieil 
Palais de Medidst to which Huygens added with his own hand 
as on the former: Missum a Ser°, Pr. Leopoldo ad Ism. BuM~ 
eddum, Ao, 1660 ,* cum descripiio Hwohgii mei edita fmssetf 
Ao- 1668. This representation of a public clock on the old Palace 
of the Mcdicis, which is of itself sufficiently interesting, when 
cm^oined with the same* gentleman's correspondence, bears iin> 
mediately on the subject under consideration. In the begin¬ 
ning of 1669» he promises to send a description of the clock 
which was then either undertaken or undergoing repairs by or¬ 
der of the Grand Duke, (avquel M. h Grand Due fail fra- 
vedUer). The following year, when the description was sent, 
we find allusion to it made in several letters; the words are 
nearly decisive; in one, the clock which the Grand Duke had 
got upi (fait ctccommoder); in another, which he had had adjusl- 
edi (flit adjuster ^; in a third, which he had had repaired with 
the pendulum, (reaxommoder avec le pendule, Leyden MS.) 
The representation itself, Plate I. Fig. 6. (which I have sometimes 
suspected to be one of Vincenzio Galileo's old designs perhaps 
somewhat altered), shows an escapement with a single pallet, as 
appears in the separate figure of it below, and where it is,seen 
in front. The pendulum appears to be very light, and to de¬ 
scribe very great arches. It looks like an imperfect contrivance, 
and I am in doubts whether it could answer the purpose. The 
remainder relates to the'lmotion of the hands and the striking. 

I shall add as a surpriring fwt, that Viviani, who wrote the 
life of Gkdileo, and set a high value on his rqTUtatiun, speaks of 
him only as the inventor of the pendulum, ft thing never called 
in question, but nowhere of the |)endulum clock; and this will 
appear the more surprising, when it is lecdlected, that Viviani 
has been cited among the authorities to prove Galileo's claims to 
the mventioil. It is true, Tiraboschi, p. 165. afterwards pro¬ 
duced a letter said to be written by him in 1676, in which he 
speaks of - this latter claim as adjust pretension, (justapi'eten- 
idone); but, on the other hand, we know that Viviani lived un¬ 
der the same roof with Galileo the three last years of his life; 
that lie worked ivith him; tliat the correspondence with the 
States^ireneral was going on during that time; that he know of 
it, and- has actually mentioned it (Fife, p. 78.); but without a 
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word peodulum clocks having been oftcred to be sent, or 
been constructed, or even attempted to be constructed ?— 
circumstances which most evidently prove tliat Viviani did 
not tlrni consider Galileo as the inventor of penduhim clerks, at 
least of such clocks as were actually made, and had been pro¬ 
ved to answer the purjxjse for which they were intended. 

5. The last circumstance to be considered is the story of 
Becher’s having met with a person who pretended having seen at 
Prague a pendulum clock made by Justus Bergen, an artbt in 
the service of Rudolph the Second, and under the reign of that 
Emperor, that is between 1.576 and 1612. I suppose Becher’s 
information to have \)&cn correct. Then it only follows, that at 
Prague a clock was seen, bearing the name of Bergen as maker, 
and having a pendulum. Nor is there any thing wonderful in 
this; it might be seen in many places, for as the pendulum came 
to be substituted for the balances in all clocks, public and pri¬ 
vate, the rest of the work would remain with the niaker'’s name 
and date, if it had any, unaltered. Thus the chxjk on the top of 
the StadJwusc (now the Palace) of this city (Amsterdam) had, at 
the time BecUer’s visit to Holland, a perpendicular balance, 
though, for more than a century, the same work is regulated by 
means of a very long pendulum. It is even possible that these per¬ 
pendicular balances, which seem not to have been so common as 
the horizontal ones (BechCT says, having seen them on a large 
scale only here), might be mstaken for pcndnluins by people 
not much acquainted with the details ci' tlie clockmaker's m't. 
At any rate, if Botgten really constructed the clock sucli as it 
was afterwards sebn, he must be heM tlie discoverer not inerelv 
of the application of the pendulum to clocks, bvit of the pendu¬ 
lum itself, as a means capable of measuring time; fw before 
1612 Galileo bad published nothing on this subject, nor were 
pendulums then used by astronomers for that pui'pr)se. Wc 
know Bergen, or Byrge as he is called by others, to have been 
an eminent maker of astronomical instrumenta, and Berthoud, 
(de la Mesim du Temps, tom. i. p. 37.), wnsiders it as 
not improbable that he might have made these discoveries; he 
says, “ Becher is not the only writer who attributes the applica^ 
tion of the penduhim to Byrge.” I have not been aWe, with 
the utmost pains, to discover who the»j other writers are, and 
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^ he does not mention one, I must consider the assertion as un¬ 
supported by any proof. Notwithstanding this, Mr Bode had 
lately asserted, as an indubitable fhct (Jahrbuch for 1816), that 
Byr^us had been intent on the application of the pendulum as 
es^y as 1660. So easily are errors copied when once hastily 
admitted by a writer of eminence ! 

But with regard to this clock, it is farther added, that Tycho 
Brah^ had made use of it in his astronomical observations. Now 
Tycho Brah^ died in 1600j two years after his Instmrata 
Jstronomia Meckmka had appeal^, in which he describes all 
his instruments, especially his clocks, complains of the irregula¬ 
rities of the best of them, without ever making mention of single 
pendulums to measure the time. But I can produce an app(»o 
tite instance to show, that a clock of Tycho Brahe had actually 
undergone the alteration bef(n*e mentioned. The Ambas- 
sador of the Court of Denmark at the Hague was in posses¬ 
sion of such a clock at the time of Huygens : it bore the date 
1576, and had belonged to Tycho Brahe. Huygens, on first 
seeing it, wrote in his Adversaria^ which are preserved (Leyden 
MSS.): “No mention of pendulums (in Tycho’s Mechanics). 
Oh the clock of Mr Crag, the Danish Ambassador, is the yeai 
1576, if I remember right. But if Tycho had already at that 
time discovered the application of the pendulum, how comes it that 
he never, during the twenty-four years that he lived after that 
period, once mentioned iiThis wri^igs such a valuable and wish¬ 
ed for discovery? I suppose, tlM&ore, that a pendulum was 
afterwards affixed to Mr Crag's Tychonian clock> designedly to 
make it seem as if it had been thus formerly^X)nstructed.'' A 
little below we find, and, as the colour of the ink indicates, writ¬ 
ten on a subsequent occasion: “ That this is really so, the ce¬ 
lebrated Boemer, when he came from Denmark to the Hague, 
has testified to me, and that he knew with certainty when it had 
been done.” He adds, “ and by whom,” in his manuscript 
AnecdotOf where be relates the same again. 

In confirmation of his reasoning on the improbability that 
Tycho being in possession of this capital invention, it i^ould 
^never have become known, I shall fartiier observe, that the nu¬ 
merous disciples of this astronomer, and the numy learned men 
of every country who visited him, and examined his apparatus, 
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would infallibly Imve had some intelligence of it. Among the 
latter was Blauw, afterwards one of the commissioners appointed 
by the States to examine GaliWs proposals about the longi- 
tude; in their answers, we find remarks on the imperfections of 
Galileo's proposed pendulum, but not a word of their having 
ever heard of a better method. 

1 think it light to inform the class, that among the letters ad¬ 
dressed to Huygens, I found one containing a claim to the dis¬ 
covery from a totally dilferent quarter. It is written by Mr 
Carcavi, a man of rank and mmt at Paris, who became one of the 
first members of the Academie des Sciencesy at its establishment. 
He relates having seen an inhabitant of Angouleme, who told 
him he was in possession of a pendulum clock, made as far back 
as 1615 or 1616 by a German, for the Queen Marie de Medi- 
cis, whose departure, however, had prevented its coming to her; 
that the artist dying, he had purchased it from his heirs. 1 
mention this as an insulated fact, for as no writer has pi*eserved 
it, and as subsequent letters of the same gentleman do not allude 
to it any farther, we have no means of judging wliether or not the 
report deserves any credit at all, and whether what was seen 
was really a pendulum, by whom it was invented, and how the 
whole invention came to be buried in oblivion. 

Having now gone over the whole evidence, as at fi^rst propo¬ 
sed, I believe I shall be warranted in coming to the following 
conclusions: ^ 

That Gdileo, after havi^'^discovered the properties of the 
pendulum, and the theory of its vibrations, was likewise the 
first who sliowed ks use in measuring determinate intervals, and 
indicating the minute subdivisiems of time, an example which 
was soon followed by all astronomers. That Galileo had thought 
on a means by which the pendulum might itself indicate the 
number of oscillations it had performed, widiout the necessity of 
counting them, and of course constantly watching it: That he 
actually conceil^ed the idea of connecting die penduUun writh a 
set of wheels for that purpose, which, however, he only threw 
out on paper, without putUng it in prattice, and that he was 
totally ignorant of the principle of reciprocal action between die, 
crqwn-wheel and pallets, by which the former 4s regulated, 
whilst the latter ore prevented from returning to rest: That the 
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labours of liia son VincenaLo Gallic werc .sut:h as never to have 
led to a dediQve or satisfactory result^ that they were scarcely 
Itnowti, and never came to the knowledge of Huygens: That 
the attempts of others seem likewise to have failed of complete 
succra», BO that even Hevelios, who approached n«irest to it# 
acknowledges in his Mmhina Coeks^ Aat, bef(xre obtaining it, 
he was anticipated by anotiter: Tha;t it was Huygens who first 
of all, in December 1656, found out the perfect way ctf connect- 
ii^ the motion of the pendulum with that cf a clock: That he 
made known the discovery to his numerous correspondents in 
1657, publi^ed the desciiption, and sent specimens of it every* 
where in 1658, and afterwards laboured incessantly to imprc^^ 
upon the adaptation of his principles: That the invention was 
no sooner known than it was adopted, and balances in a ^rt 
time removed from all clocks to make room for the p^sdulum, 
from which it has happened that many clocks were afterwards 
found having a pendulum, which nevertheless, by the date, ap¬ 
peared to be of a much earlier construction. 

I shall conclude by taking notice of an opinion oi the late ce¬ 
lebrated Ferdinand Berthoud, expressed in his Hkimre de la 
Mesure da temps^ p. 101-«, that Huygens haa indeed all the lyae. 
rit we ascribe to him ; but that this does not amount to an in-, 
vention, and he refuses him the rank of inventory about a con¬ 
trivance which he contends is nothing but a mere substitution of 
the pendulum to the balance, t^yoaode of acting by means of 
pallets being perfectly the same W^both. This opinion# which 
Mr Delombre has already been at some pains to refute, in the 
Memoirs of the Institute for 1808, appears sfiarcely fmr, when 
it is considered thi^ a great difference exists-between balances 
which acted merely by their inertia, and the pendulum, which 
is possessed of a principle of motion independent of the clock; 
and it is farther con^dered, how admirably this independent mo¬ 
tion is combined with that of the clock, regulating instead of 
disturbing it, and being itself kept in motion %y it, without, 
however, losing any part of its independent rate. Nor was the 
substitution, as originally made and propo^ in the Horoh- 
^unty where the arbor with the pallets stands upright, so ob¬ 
vious OT so easily effected, as it afterwards appeared in the ijn- 
ptoved form given in the Horolc^um Osciilatorkm, where tfie 
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iirbor lies hortzoatal, and the pendulum takes the place c^a p»- 
pendicular balance. Mr j^thond seems to have founded his 
view of the subject only on a comparison of the latter. The: 
simplicity, too, of the alteratimi, is rather a proof of ingenuity, 
especially when we remember that improvements on docks and. 
pendulums were a favourite theme with the learned at that 
time. 

I 

Notice respecting Plate I. Fi^. 5, and 6. These fibres are 
intended to represent the rude sketches sent to Huygens from 
Florence, through the medium of his ^end Bouillau at Paris, 
and of which complete Jhc similes are added to the original 
memoir. Those here given, without pretending to the same 
exactness, are tolerably accurate copies, being reduced to nearly 

~ or to between one-third and ane^omih of the linem* dimen¬ 
sions.— Translator. 


Anx. VI.— New Inqmries into the Laws which are (^served in 
the DistrUmtum of VegetcMe Forms. By Baron Albxak- 
i/KR Humboldt ♦. (Continued from Vol. VI. p. ^9.) 

It is with the distribution of organic beings as with all the 
other phenomena of the physical world. In the midst of appa¬ 
rent £sorder, which seems ^|U*ise from the influence of a 
multitude of local caiises, we^lcover the immutable laws of 
Nature, as soon as we cast our e 3 res over a great extent of coun-^ 
try,“ or employ a mass of facts with winch die partial disturb- 
ances mutually agree. I have had the sadsfliction to see this 
work completed by a minute examinatitm made in Genuany, 
England, Italy, and of late in Denmark. One of the great- 
est botanic of our times, and indeed of any age, Mr Ro-. 
bert Brown, has compared each of the numerical results wkh 
those given by the rich herbaries which he has had the 
tunity of consulting. Many of the numbesrs have been rectified, 
while the others have beai confirmed by to agreement some- 

• Thw ronUauiitioi) is taken froro a Memoir reHtl. Uefoie Academjr of 

Sci«tu!e» on i,hf lf)th Fcliruarv 18XK 
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what unexpected. The mass of facts is increased by the very 
desire of invalidating or corroborating the results to which I 
have applied myself. It is thus that, in the progress of the phy¬ 
sical sciences, general ideas, which at first have only been de¬ 
duced from a small number of facts, compel observers to mul¬ 
tiply the partial results. ^Enriched liy these materials, profiting 
daily by whatever truth or utility is contained in the most ^vere 
criticism of my works, I have been enabled to give to the nu¬ 
merical results of which the table of vegetable forms consists, a 
degree of exactness which I have not till now been able to at- 
tiun. It is in the nature !<(d’ these researches, that we are not able 
to rectify the coefficients otherwise than progressively, in propor¬ 
tion as the observations accumulate. I have attended here only 
to the general development of principles. As this kind of bo¬ 
tanical arithmetic demands more minute discussions of the pro- 
))ortions of each family of vegetables to the whole mass of phse- 
nogamous plants, I have thrown together these discussions in 
ilie notes which I have published separately *. 

We may foresee, that the lalxjur’ which I have bestowed on 
the families of plants, will one day be applied with success to 
most of the classes of vertebral animals. The immense collec¬ 
tions which are to be seen at Paris, in the Museum of Natural 
History, show that we are already acquainted with nearly 56,000 
sjiecies of Plants, crypt^amous and phsenogamous; 44,000 /n- 
sects, 2500 Fishes; 70(fllcptilesj 4000 Birds; and 500 species 
of Mammalia. Agreeably to the mquiries which M. Valendennes 
and I have made, there exist in Euix^ alone nearly 80 Mam¬ 
malia, 400 Birds, and 30 Rutiles: it follow^, that, in this nor¬ 
thern temperate zone, there are five times as many species of 
Birds as of Mammalia, as there are (in Europe) five times as 
imuiy CompositsB as Amentacese and Cemiferse; five times as many 
Legummosse as Orchidese^ and Euphorbiacea?. The beautiful 
collections lately brought from the Cape of Good Hope by M. 
De Lalandc jwove, (if we compare them with the wo^ks of 
MM. Temminik axMl Le Vmlknt), that in that part of the sou¬ 
thern tem|)erate zmib, the IV^mmalia arc to the Birds in the 


■ See Dictionnaire den Sciencet Naturellet^ arranged by the Professors the 
Garden of Plants, vol. xviii. p, 423,—436. 
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pn^rtion of 1:4,S. Such an agreement between tWQ opp^te 
zones is abundantly striking. The Birds, and espedaUyihe 
Reptiles, increase towards the equatorial zone in a much more 
considerable de^e than the Mammalia. According to the dis* 
coveries of M. Cuvier regarding fossil bones, we may be induced 
to believe, that these proportions have not been the same in all 
ages, and that, amid the andent catastrophes of .our planet, a 
mudi grater number of Mammalia has been lost than of Birds. 
M. Latreille, in an excellent memoir on the Geographical Dis¬ 
tribution of Insects, has not compared the number of articulated 
animals with the number of plants, an4 with that of the diffe¬ 
rent classes of vertebral animals which inhabit the saine cli¬ 
mates; but he has exhibited, in an interesting ^mgnner, a view 
of the increase or diminution of the particular groups of insects, 
in advancing from ,the pole towards the equator. I pass over 
in silence the laborious researches of M. lUiger on the Geo¬ 
graphy Birds *. The author has discussed the habitation of 
upwards of 8800 species; but he has contented himself with 
viewing them according to their distribution among the five di¬ 
visions of the world,—a metliod.by no means philosophical, and 
altogether improper for investigating tlie influence of climate 
over tlie development of organized beings. All the continents, 
with tlie exception of Europe, extend from the temperate to the 
equatorial zone: the laws of Nature cannot, therefore, manifest, 
themselves, when we group thephenomcna according to divi¬ 
sions which are arbitiary, and ^iph depend, so to speak, dim¬ 
ply upon the difference of meridians. It is not my intention to 
push to a greater extent these considerations regarding the nu¬ 
merical proportions of ammals of different classes. I am satis¬ 
fied with having called the attention of the learned to a branch 
of natural philosophy which has appeared to me very worthy 
of investigation. We conceive how, in a given space of coun- 
try, the individuals belonging to different /tribes of plants and 
of animals may b^ numerically limited ^tcr mi e^tl- 
nate struggle, and long wavering, a state pf equilibrium is esta- 

• Mewmra cf the Academy of Berlin for the years 1811^ and ISIS, p. 221,_ 

237. 

VOL. VII. NO. 13. JULY 1822. 
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bHshed, which results from the necessity of food, and the habi¬ 
tudes of life; but the causes which have llrmted the ace 

hidden under dlie impenetrable veil which coneeols from > our 
sight ail that extends from the origin of things.to the first de. 
velopment of organic life. 

i 

On examining in .deUul all that we -alrecaiy know regarding 
die proportion of monoootyledmious to dicotyledonous plants. 
We find that the denominates becomes^ gradually smallef (and 
this with a very great df^ree of regulanty), in proceeding from 
the equator toward the 0Sd degree of Lat It increases 
probably anew in regions still northern, on the coast of 

Greenland, tihe Gramineae have become very rare (CongOf 
p. 4.). The proportkin varies from f to in the different parts 
of the tropics. In upwards of 3080 pheenegmnous plants of 
Equinoctial America, found by M. Bonpland' and myself in 
flower and in fruit, th^ were 654 monocotyledones,«and S22(y 
dicotyledones: hence the great division of mcmocotyledones would 
bef I of the phaenogamous plants. Accewding to Mr Brown, the 
proportion is generally in the’Old Continent (in India, £qui> 
nocdal Africa, and New Holland,) ", 

In the temperate zone, we find (according to my Prdeg. p. xii. 
and the partial results published by' M« Decandoile, Did. des 
Sciemes Nat. vd. xviij. p. 504,—597.) that the monocutyledones 
are to the dicotyledones. 


Barl)ary, 

1 :4,8 

fn France, 

- 1 .4,T 

Egypt. 

~ I : 5,0 

Germany, 

:=! :4s0 

Caacaatu and Ciitfiea, 

- ^ 1: 6,0 

SwitiorkAd, < 

.=.1 :4,3 

Kingdom of Naplos, 

^ 1:4,T 

The British Isies, 

-1; 3,0 

The . State of Venice, 

Si 1 j 4,0 

North Amfsrica, 

=■. 11 4,0 


In the frigid zone, the proportion is, 

Ih I^sqpland, - ■ ■=. 1 :2,8 

Iceland, > - > ' 1: 2,8 

We see, that, from the tropics to the pole,«ihe relative increase 
of the monocotyledonesiB very regular. As the monoootyledones 
affect moisture, tliey are more num^us in the British Isles, 
and more rare in Egypt and on the efry mountains of Caucasus. 
I have already observed, that in the Alps of Switzerland, up to 
the re^on of the Rhododendra, the monocotyledones are to the 
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phseiioganious |[^ants as 1: 7, whil^. in tlie. plains, 4hey are, at 
ihe foot of the Alps, as 1 >4,8, {Prokgmnena.) p. lii.) 

In the niQSt fertile part of £t)rope, at tlie centre of the temr 
perate zone, an extent of country of 30,000 square lesq^ues pro. 
(luces al)out 6000 species of plants, of which acotyje- 

jlonous or cryptogamous, and 8800 phanc^anious. Among 
the last there are nearly 800 Compoaue, 80Q Graminese, (ex- 
elusive of the Cyperacese and Juncece), ^80 Legmuinosee, and 
200 Crueiferae; but cnily 70 Amentat^, 80 Eupliorbiaceas, and 
25 Malvacese. The great families constitute froiln ^ to. die 
small ones about of the total moss of phsenegamoua plants. 
This is, so to speak, the mean state of the vegetation in Europe, 
in the fertile countiie^, between 42® and 50° of N* Lai. To 
convince the most incredulous Ibf the reality of jioced proportimsy 
or of the regularity to be observed in Europe in the distribu¬ 
tion of tbrms in a particular zone, 1 shall here present the pro- 
)>ortions given by-two nrighlmuring countries, France and Gejr- 
niany. The figures marked in the following Table may 
regarded as the coefficients of each family; for, on multiplying 
the number of plisenogamous plants of the temperate zone of 
Europe by 0.076 or 0.053, the number of sjKfcies wliich contposc 
tile liuuilies of Gramineae *or (’rucifera' may be fooml. 


(JomjwsitBs;, 

f Fr. =0.135 

) Ger. ^ = 0.1*5 

1 

Orcbidc.'K, 

( Fr. \K — 0.015 

1 Gor. = 0.023 

GluinHcca*. 

1 Fr. i= 0.1*7 

( Ger. .[j. =0.H1 

f 

Boragines, 

( Fr. = 0.014 

\ Gcr. = 0.014 

(•ram’iico! 

alone, 

j Fr. =0.077 

( Gcr. =*0.077 

i 

Rubiaceac, 

J Fr. =0.014 

( Ger. .JV = 0.0J4 

Lofcuitu- 

nosoe, 

j Fr. = 0.063 

1^ Ger. = 0.056 

J 

Euphorbia* 

ccae, 

j Fr. Jg =ft014 
t Ger. , ‘^=0.010 

Crucifer oi. 

( Fr. = 0.052 

1 Ger. = 0.056 

J 

Janccot, 

( Fr. = 0.012 

^ Ger. g’-j = 0.011 

ITinliclIi. 

feree, 

( Fr. g'j =0.048 
\Ger, 2 *^ =0.046 

4 

Ericcffi, 

f Fr. T= 0-008 ■ 

{oer, =0.011 

« 

Labia t«;» 

f Fr. g’f =0.042 
iGer, g’g =0.038 

4 

MaJvaceie, 

fFr. j'jj,=a0()7' 
i 356 =0.004' 

Cyperaceae 

alone. 

f Fr. = 0.0Sr 

1 Gcr. = at)S6 

t 

Coniferse, 

fFr. ^1^=0.005 
Qer, g = 0.004 

Amendi- 

ceiB, 

( Fr. =0.0*0 

\ Get. ^5 = 0.0*5 

r 




i 

t 

i 

i 

t 

t 

Jr 

t 
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This a^eement in the greater part of die results is the more 
striking, that the coefficients have been obtained from very un> 
equal masses of plants. In France 3645, in Germany only 
1844 fduenogamous plants have been employed, in order to de- 
tmnine the particular proportions of the families. Since the 
two countries border op each other, the species should in like 
manner be much the same. The agreement of the results with¬ 
in limits thus marked (the greater part commonly within | of 
difference), prove two facts equally remarkable: 1^, That the 
1700 to 1800 speries of phaenogamous plants which the French 
catalogue has more than the excellent catalogue of M. Schrader 
employed for Germany, are distributed among the different fa¬ 
milies almost in the same proportions which we observe among 
the plants common to the two countries: 2(i, That the species 
of L^uminosm, of Cruciferae, and of Umbelliferse, which Ger¬ 
many would appear to posses exclurively, are substituted in 
France by a nearly equal number of species belonging to the 
same families. In general, where the greatest discrepancies are 
observed, they may be attributed to the circumstance, that Ger¬ 
many is situate more to the north than France is. We know 
that the Cyperaceae and the Ericem increase so rapidly tewards 
the north pole, that, while in the temperate zone the Cyperacese 
are and the Ericeaa ^^ 5 , in the frigid zone there is I of Cy- 
peracese, and of f^ceae. On the other hand, the propor¬ 
tions of the Orchidese, of the Malvac^, and of the Euphor- 
biaceas, increase with equal rapidity towards the south. On com¬ 
paring die preceding table with the table of the three zones, 
(the torrid, the temperate, and frigid), we observe the same 
laws. I have added to this comparative table of the vegeta¬ 
tion of France and Germany the arrows which, in the general 
table, indicate the directions increase, from the pole to the 
equator, and from the equator to the pole. It is a very re- 
markable circumstance, also, that the coefficients of the fa¬ 
milies do not change so much, if, instead of examining exten¬ 
sive countries which have frenn 2600 to 3800 species of phseno- 
gamous plants, we confine our researches to an extent of some 
square leagues; for example, to tlie Flora of Berlin, which, 
according to the work of M. Kunth, comprehends only 980 spe¬ 
cies In that small extent of land, the Leguminosse are 
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(in the whole of Frwjoe in the whole of Germany ; the 
Glumaceae France in Germany 4>) of the whole mass 
of pheenogamous plants. 

In the same way that the system of cUmates of the New Con- 
tinent differs essentially from that of the Old, on account of the 
unequal distribution of the heat amcoig the dhferent parts of the 
year, so also the system ^ agroupmeni of American plants has 
its peculiar features. It is to the new researches of botanical 
arithmetic that we owe the knowledge of these contrasts between 
the temperate zones of the two worlds. 1 have thrown together 
in the following Table the results of the American Flora of 
Pursh and of the French Flora of M. DecandoUe. I have 
added certain coefficients of the Furopean frigid region, in or¬ 
der to show how mudi of a boreai character the American tem¬ 
perate region presents in the hve families of Ericeae (and Rho- 
dodendra), Coniferse, Amentacem, Umbelliferee, and Labiatse. 

Temp. Temp. 


America. France. Lapland. 

America. France, Lapl 

Composite, 

1 

1 

T 

0 

Matvacew, 

I93r 

tIs 

0 

Glumaceoeyr 

i 

9 

1 

7.9 

0 

Labiatte, 

1 

1 

2? 

1 

75 

Gramincae alone. 

1 

15 


0 

Ericeee and ■ 


1 

T2? 

1 

Juncee alone. 

t 

Tsy 

9 r 

0 

Rhododendra, 

99 

Cyperaceee alone. 

1 

15 

* 

0 

ITmbelliferse, 

1 

. 97 

1 

Jft 

39 

Crudfera!, 

wv 

tV 

0 

Amentaceae, 

J 

?! 

1 

95 

1 

91 

Leguminoss, 


I a 

0 

* 

Coniferse, 

1 

159 

355 

i 

IB. 


The differences which are manifested in this table between 
the two continents, bear, not merely upon the five last families, 
which might be caWed^borealforms, but also upon the Cruciferae, 
the Juncese, and the Cyperaceae, which are equally rare in the 
torrid zone and in the temperate zone of the New Continent. 

It is conceived that the inquiries regarding the numerical 
proportions of vegetable families, will present results much more 
interesting when the Floras of different countries shall be cir¬ 
cumscribed within more precise geographical limits, and when 
botanistsr shall attend more particularly to the principles accord¬ 
ing to which varieties and species ou^t tq be distinguished. 
The catalogues which we see lulder the vague name of Flora 
the United Stake of America, conipifchend countries placed 
in very tlifferent ciimatW, from 18° to 9“ of mean temperature. 
Here we have a difference of climate as great as in Europe be- 
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tween (^alabria and Austria. When the ve^tatioii of South 
Oiroliha, of I’ennsjivania, and of BnglanHy shall he de¬ 
scribed individually, and with the same d(^preo<rf exactness^ we 
shall notice a r^ular increase and deoi^rasc in tlte numerical |)ro- 
pbrtions of families.'from soilth to north. At |nresent, we only 
know the geiiered tneem of these < partial proportions. Many 
countries' seem richer in plants, because the' hotaidsts have in¬ 
considerately elevated varieties to the rank of species. In an¬ 
other country, the travellers often neglect the plants which they 
belieye to be the same as thoscof their own country* But when 
wc attend to the great divisions, and when the number of spe¬ 
cies %vhich we compare is very considerable, our researches are 
favoured with happy compensations. It is thus that the new 
Floras, much more comj^otectf America mid Lapland, published 
by Messrs Pursh and Wahlenberg, have not sensibly altt'rcd 
the numerical pniportions which we find on etjufining ourselves 
to the old Floras of Michaux and Linnams, {BetL Jarfth. der 
Pew. b. i. s. S4.). Whatever maybe the corrections which shall 
be made in my work, I am persuaded beforehand, that the more 
that exact observations are accumulated, and the more wc look 
beyond the same hemisphere, the same system of ugnMyraent^ the 
partial variations of the coefficients will be found not to be made 
by sudilcn starts, but according to invariable laws. It may he 
that the tnypical proportion of the Malvaceec is or , in¬ 
stead of but it is not the less certain, that the Leguminosa- 
and the Malvaceae increase toward the equator, while the Jun- 
cesB and llic Bric^jae mcrca.se toward the jpole. One may recall 
- in doubt the quantities of the variations, the rapidity of the in¬ 
crease, but not its direction. 

On comparing the coefficients which belong to the same fa- 
ndlies, in different isones, we find, in the rapidity of the increase, 
omitrasts strongly marked. In the Old Continent, die propor¬ 
tions bf the Graminese, the Leguminosse, and tlie Euplmiibia- 
cese, change much less from the temperate zmie to the equator, 
than from the temperate zone to the jiole. 

Those w]h> are accustomed to corvsider each phenomenon in 
an absolute and irrelative point of vieti^-*^-wbo regard the mean 
temperature of places, the laws which are observed in tlfe varia¬ 
tions of terrestrial njagnetism, with the propfirtions between births 
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and deaths, as daring hypotheses, and as vague, lliw)reticai Jijpe- 
culations,>^wiU p«>bably look with contempt on the discussions 
which form the principal object of this memoir, 'rhose, on the 
other hand, who delight to contemplate the mutual concatenation 
of organized beings,—rwho are aware that the numerical results 
correct themselves by the accumulation and the careful investi¬ 
gation of particular facts,—will cherish a kind of research, 
which throws light u|Km tlie economy of Nature,—on the con¬ 
nection which is observed between the climates and the form of 
lieings,—-on the distribution of plants and of animals in the 
different regions of our planet. It is only by the numerical 
examination and the coinparisem of species, that we can form a 
correct idea of the state of the vegetation of a given country - 
of the general influence wliich the temperature exercises over 
the frequency of certain tbrnis, near the ecpiator, in the mean 
parallel,and towards the jiolar circle;—of the characteristic fba- 
tures w'liich distinguislj, m isothermal zones, the two systems of 
^groupment of the Old and the New World * 


II.— N^ol-ice irti-pvcting Roman ? Vem:h fiiwaJ in Scot- 
hmd tm the EhtMes of Sir Joas .IIjy, Hart. 

.ffi 

1 - HE two figures. Plate II. Fig. 3. and 4. repre^eIlt vessels 

■found x)n the e^states of Sir Jfihn Hav, at Ijnton and at Eshiols 
* * 

in Tweeddale. 


*.For the use of sue!* as have net made descriptive botany their iMirticular 
study, and who are yet desirous of acquiring a knowledge of the investigations which 
have been attempted hn the diffhrent branches of the natural sciences, we shall add 
in this place the names of some of the most common plants which characterise, if 
we may so speak, the tribes or families which arc frequently the subject of discus- 
sion in this memoir. {The translation of the following is modified so as' to give 
an English reader an idea of the families). Junccas (Rushes); -Cyperacete (Hard dr 
Moor Grasses, Cotton^yrass)) Gtamiitat (Ctnrn, Grasses); Compotifa (Dandelicn, 
Thisties, Simfiower) 5 fjf^ptmnoaas or PnjtUionacete (Vetches,. Pease, Clover); ‘fle- 
htacem fRennct, Madder); Evfharbiacem (Sun-spurge, Dogs' Mercury); Labiaitr 
(Mint, Thyme, Rosemary); Medvacece (Mallows, TIoIlyheck); Umbeflifertr (Carrot, 
Hemlock, Chervil,'‘Carraway); Cntviferw (Mustard, Cresses, Radish, Turnip). 

The great mass of plants which cover the globe is divided by botanists mto 
Phrru^ttmom (those having visible ftowers), and Cryiptt>gamovs or Jgamova (Ferns, 
Cicbens, Mushrooinsv 


86 Prof. Higaud m those MSS. in G. Britain^ which contain 

Both of these were imbedded in the peat; and the smallest, 
which resembles a modem co£^pot, is from the last of these 
places. A leg had been broken from it, which was replaced 
with a new one by the person into whose poBses.sion it first 
came. It has been cast in one piece, and shews that the work¬ 
men were expert in tile art of moulding. That it was intended 
for boiling some fluid which was to be used Imt, is plain e]K>ugh. 

The oUier is a common cooking-pot, the very model of our 
own. It is a mudh ruder piece of casting than the last, but is 
extremdy substantial and weighty, as indeed is the former. It 
is 10 inches high: the cofiee-pot is 8. 

Both of these vessels ore made of the same composition of tin 
and copper as the celts, and other well known instruments of the 
Homans, commonly called Roman Bronze. 

It is probable that they are Homan utensils, as these places 
also lie within the limits which this people occupied when in 
Scotland. The remains of a station have indeed been traced 
near to Linton. 

Edinbukoh, AprU 182S. 


Art. \lll.-^Some Account of those Manuscripts in Great 
Britain, which contain tfie Greek Tenet of the Mathematical 
CoUections qfPappm. By S. P. Higaud, Esq. M. A. F.R.’S. 
Savilian Professor of Geometry, and Professor of Experimen¬ 
tal Philosophy in the University of Oxford, &c. Stc. Com¬ 
municated by the Author. , 

The Mathematical Collections ori^nally consisted of eight 
l)ooks. Fabricius, indeed, in his Bibliotheca Graeca, seems to 
Uiink that the number might have been greater, but he speaks 
with hesitation, nam in preefat. uln duodecimum libnim alle- 
gare videtur (pag. 252.), inoertum est propter Juxata versionis 
verba, an alterius poiius scriptoris (Eudidis fortasse). librum 
duodecimum dementorum inteHigat.'’ The passage referred to 
occurs in the end of the preface to the seventh book, and if 
Fabricius had looked to the Greek text, as given by Halley in 
in his edition of Apollonius de scctione rationis, he prdbably 
would have entertained no doubt. Some of the manuscripts 
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read in this place u w» and the text was 

most probably the same in the MS. used by Conimwdine, 

“ soiertissimo mathematico,” as Meibomius remarks, “ Graecse 
lingum mediocrity peritobut Halley rejects rmh altogethy, 
and, if we admit it .to be an interpolation, there will remtdn no 
reason for supposing that Pappus meant to refer to his own 
work. T« TMjsu* is the well known expression for the Elements 
of Euclid; Pappus himself talks of n ; the title 

uniformly given to each of hi^ own books is avmvMvni and at the 
end of Jos. Scaliger^'s MS., wliieli is now at Leyden, the whole 
is closed by rtm W’i»ytiym IlatTrwv rtXot^ 

Of these eight lMX)ks, it Is very prol)able that no entire copy 
i.s at present in existence: certainly there is none in our own 
country. In the CataJogus Librorum MSS., Augliae et Hiber- 
nice, published at Oxford in 1698, thye is mention made of two 
manuscripts in the Savilian Library in that University. Thei|^p!t; 
marked 6660:3, and 6556:9, the larger numl>ers referring f^%e 
general enumeration, and the smaller (3. and 9-) to that of the 
Savilian Manuscripts. These have been about 200 years in Ox¬ 
ford ; for they appear in the original “ Catalogue indented be- 
tweene the Universitye and Sir Henrie Savile, contayning the 
names of such bookes as the said Sir Henrye Savile hath be¬ 
queathed to the University^ for the use chiefly of the mathema¬ 
tical readers.” This catalogue is signed by Sir H. Savile him¬ 
self, and there can tlierefore be no doubt of the manuscripts 
being older at least than 1620. This is indeed a late date, but 
neither of the books bears any marks of high antiquity. 

No. 3. is very well written on pajier, and the ink is clear 
throughout; the volume is in excellent preservation, and in the 
original binding. It contains the Greek text of the 3d, 4th, 6th, 
6th, 7th and 8th Books of the Mathematical Collections,.with 
the dii^rams A)r these lxx)ks, very neatly drawn, af'ter which 
are inserted some works of Theodosius and Autolycus. The 
whole.is written undoubtedly,by the same hand: each line is re- 
gular^ each page is bounded by an ample margin, and the extre¬ 
mities of the writing are as even as if tliey had been set off with 
a ruler. The titles of the several Ixxjks, those of the leading 
divirions of the work, many of the initial letters, and the num¬ 
bers of the projwsitions in the margin, are written with red ink. 
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The book is in folio, the paper ia all of the same texture, al- 
thou^ the water-marks are not all the same: no date, however, 
aj^ieare, and there is no notice, in any part the volume, of 
when or by whom it was written; there is no memorandum in 
it jof any one, to whom it has ever belonged; nor are there any 
traces of where it was procured by Sir H. Snvile. There is in • 
the same library a volume containing some works of Ptolemy, 
Theon and Aristides Quinlilianus, which is evidently by the 
aarae transcriber; and his hand again appears in a copy of Sim> 
plicius's Commmitary of the second of Aristotle‘’s books 

but no furtlier light can be collected from any of them. 
In No. many of the passages, which were miginally deficient, 
have been filled up in pencil; there are likewise, many memo¬ 
randa written in the mar^n in pencil; there are some also in 
ink in a smaller hand, which are most numerous in the begin- 
nttp of the 4th book. 

''1^. 9. is not by any means so well written as No. 3. The 
mathematical collections occupy the latter part of this volume; 
they are entirely written on separate half sheets of folio paper, 
which have afterwards been pasted on guards, in order that they 
might be bound up with tlie other manuscripts. The boek is 
described in the Catalogus Librorum MSS. above mentioned, as 
“ Pappi Alexandrini Coll. Math, deest. liber 1. et septimuset 
initium 2.'” This is coined by Harles in his editioR of Biblio¬ 
theca Grseca, and be probably had not the means, even if be had 
suspected the inaccuracy, of correcting it; but it is extraordinary 
that a great mistake should have beeti made in this deacriptioti. 
The catalogue of the Savilian Library was drawn up for thi& col¬ 
lection by Caswell, who published a short treatise on trigonometry 
at the end of Wallis's Algebra, and who became Savilian Professor 
of Astronomy in 1709; but he did his work most incorrectly. 
In the present instance the error is remarkable. If he had over- 
kxAed any deficiency, it might easily have been accounted for; 
but that he should have gone out of his way to mm’k a deficiency, 
which never existed, is very extraordinary. The manuscript 
does not want the seventh bookneither has that book been in¬ 
serted at any time subsequent to the formation of the catalogue. 
The writing of it agrees exactly with that of the rest of the wt)rk; 
and Wallis in 1688 dest^ribes this MSS. as one “ qui contitiet 
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non tan turn Pappi librimi tertium cum ^e^ienfibuSi sed secun¬ 
dum ctiani} non qilidcm integriira, sed ipsius partem non con- 
teinnendnm.” Halley likewise specifically says, in the preface to 
liis edition bf the Conics, “ singulis Apollonii libris Pappi licra- 
mata prmfixa dedimus, e duobus codd. MSS. Savilianis desump- 
' ta C* and these lemmata are all in the seventh book, comprising 
Prop. 165-Sd4. of Comraandine’s translation. Halley also pre¬ 
fixed to his edition (ji Apollonius de sectione ratbnis, the Greek 
text of tlie preface to the sevendi botde, “ pristinaj integritati, 
quoad ejus fieri potiiit, restitutum e duobus codd. MSS. Biblio¬ 
thecae Savilianae.” Now, these two works of Halley were pub¬ 
lished in 1710 and 1706, and the date of the catalogue is 1698; 
if, therefore, we had no other grountl of' argument, we could 
hardly ima^ne that he would have derived his autluirity widi- 
out any notice, from so recent a manuscript as that of the se¬ 
venth book must have been, if it had been inserted subsequent 
to Caswell’s publication. The several books, however, in No. 9. 
are not arranged in their natural order; which, though not suf- 
licient to account for the assertion of the del'ect, may have pre¬ 
vented the blunder from being immediately detected. In the 
bcg'fnn'mg we have “ Pappi Alexandrini o-waiyayn ... xwsru to w^ao-oc 
xeti D TOW hvn ^the first words of tlie text are awrow? 

fcsv uuu ttcttTtefla^e^, whicli is the middle of the enunciation 
of the 15th projuidition ; and then follows the end of the second 
book, as publi^ied by Dr Wallis. The oilier six books then 
come in die following order, 3, 7, 5, 6, 8, 4. The beginning 
of the 8th book is written on the back of the leaf, whicli con¬ 
tains the end of the 6th ; it is not therefort* impi-obable tliat the 
MS. was originally copietl from one which wantetl the 7th and 
po.ssibly the 4th book, aud 4hat these were afterwards supplietl 
and misplaced ; but the whole is clearly of the same age, and 
written by the same persons. Ai'ter a careful examination, 
there seem really not to lie more than four or five; but their se¬ 
veral, hands arc so mixed togetlier, often two, and sometimes 
more, occurring in the same page, that there appears, at fii’st 
sight, to be a larger number. The lje.sl of llicse writers execu¬ 
ted the greater ptirt; of his coadjutors one writes etmhXeytm 

and, although these blunders arc generally corrected, 
and arc, for the most part, confined to die iH'ginningof his work, 
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still they shew the man not to have been familiar with Greek. 
Another, who certainly writes a more practised hand, fills his 
parts with contractions: these are not only literal but verbal; 
we have © fca" A for Tg«y*»»*ir, &c. 8ec.; again, is 

is and occurs where we can only determine 

from the context whether it is intended for or uyiMMuq. 

What the arrangement was which these scribes made among 
themselves, is not easy to conjecture; but it seems to have been 
such, that they might all, at least in some parts, have been work¬ 
ing at the same time; for the pages are hardly any of them full, 
some having more and some less vacant spaces left at the bot¬ 
tom of them, and the last lines of the pages are very seldom, if 
ever, complete, although the change to the next page may he in 
the middle of a sentence, or even of a word. All this may have 
l)een occasioned by the copy’s being made to contain exactly 
what was found on each page of that from which it was taken ; 
and as the diagrams are in general omitted, this alone, if we 
suppose them to have been annexed to the several propositions 
in the ori^nal, will account for inequalities in the length of the 
pages in the transcript. The plan of several copying different 
parts at the same time, may account for a very singular ctfiifu- 
rion which occurs in the 4th, 5th, and 8th books, in which some 
of the pages are divided into two, while the upper and lower 
halves do not make parts of the same passages, neither does the 
text in the succesrive pages follow any regular order. 

The volume is put together in a parchment cover, without 
any boards, and is, upon the whole, in as good condition as 
could be expected; but the lines generally reach both ways'to 
the edges of the paper, so that letters are sometimes lost on one 
side by the pasting of the leaf on the guard, and, on the other, 
by the outer margin’s being worn. There is no memorandum 
of the age of the manuscript, nor of the persons who were em¬ 
ployed to copy it. In Sir H. Savile’s own catalogue, the Pap¬ 
pus is mentioned by ite^^lf, so that the other books were proba¬ 
bly bound up with it at a subsequent period. There is t^e fol¬ 
lowing memorandum*written agiunst the Pappus: “ m. script. 
“ Argentorati,” and as Dr Trail sjjeaks of a MS. in the Stras- 
burg Library which is not noticed by Harles, it is possible that 
there may be some connection l)etween the b(x>ks. In the g4th. 



the Greek Text Mathemaiictd CiMectims (^Pappus. 61 

and some other pages, diere are references to Commandine, 
which appear to be written with the same ink as the manuscript; 
the difference of die Greek character from the Latin, in which 
these references are written, making it imposrible to form any 
opinion from the handwriting; but whether they are or are not 
^ by the original transcribers, the manuscript is probably not older 
than ld88, when the Latin was first published. ^ 

There arc no red letters or ornaments of any kind; the lines 
are uneven, the margins are ru^ed, the ink is faded in many 
parts, and in others remains much blacker in some words than 
in the rest. There are frequent erasures, from the words having 
in haste been written wrong, and the pen's having been dashed 
through it, which is not the case in No. 3. The text, likewise, 
has been corrected in many other places; in some instances this 
seems to have been done by the transcriber, who has been men¬ 
tioned as more accurate than his associates; but many altera¬ 
tions have been made by later hands, particularly in the begin¬ 
ning of the Sd book, where the old writing is in some instances 
absolutely efiTaced by the corrections, and at p. 15. we find “ hac- 
lenus recensuit Wallisius." 

H^ley says, “■ Graeca Pappi in hiscc codicibus saepiusculc 
luxata sunt et depravata,” This is not, indeed, peculiar to the 
Oxford MSS.; Dr Trail says, that all “ which have been ex¬ 
amined are mutilated, and contain many errors, from the igno¬ 
rance or carelessness of transcribersand he quotes from Di' 

Sirason, “ non pauca.in eo codice (Parisiensi Regio sc.) 

vitiata sunt, ut in omnibus fere Pappi propositionibus, et, ut a i- 
detur, in omnibus manuscriptis." Wallis says more s[)ecifi.cally 
of the Savilian Manuscripts,qui elegantius scribitur, est men- 
dosiur; quique festinantius et minus eleganter scribitur est 
emendatior ; ex quo alterum fuissc descriptum poujicio.” Now 
if No, 9. is in some respects more accurate than No. 3., the 
cau% must be found in its having been taken from\ more cor¬ 
rect original, for it certainly is not from the merits of the tran¬ 
scribers ; and the conjecture of the one's being only a fair copy 
of the other is manifestly erroneous. Tliii;re are indeed many 
remarkable points of coincidence; die same errors, the same re¬ 
petitions of words and sentences, and the same lacunae occur in 
innunierable instances; but after a (ximplete and cpxeful coUa- 
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tUwy I can venture to express a decided conviction of their be¬ 
ing indepei^iit of each other. This conclusion is not drawn 
merely from the number of various readings, although it is so 
very great, as to be nearly irreconcileable with Wallis’s conjee- 
lure ; but there are iother and stronger arguments. Though 
the lacunm arc in general the same, there are some in No. S., 
which arc filled up in Na 9., and zfici^ there ar^ some in 

No. 9. which are filled up in No. 3.; there are readings in 
No. 9. which are inserted in the margin of No. 8., with an¬ 
nexed to them, which could not be if No. 3. was only written 
out on the authority of No. 9. There are only a few of the dia^ 
grams in No. 9* and it is by no means clear that these have not 
l)een inserted l)y some one subsequent to the original transcrij)- 
tion; whereas the diagrams are complete in No. 3., and it is 
most probable that the text and the figures were written and 
made at the same time. Again, the lines are very uneven and 
irregular in No. 9«9 and in collating, I have sometimes passed 
over one of them, and not fixed my eye on that which immedi¬ 
ately followed what I had been examining; from the state of the 
writing this was unavoidable, and yet in no one instance was an 
omission from such a cause detected in No. 3., whilst, qn the 
contrary, my oversight was always corrected by the oc^ion of 
its being found from the text of that nKUiuscript: Many con¬ 
tractions, likewise, and words of which the writing is nearly un¬ 
intelligible in No. 9.» ^ only to be made out by. reference to 
the analc^mis passages in No. 3. 

Wallis says, “ Ex tribus quos Oxonim habemus Pappi Alex- 
andrini Codd. MSS. (in Bibliotheca Bodlhiana uno et duobus 
in SavUiana), &c.but after related and diligent search, no 
other traces con be found of any such manuscript in the Bod¬ 
leian library. None is mentioned in any of the catalogues, none 
appears to have been known to Dr Edward Bernard, who was 
from 1373 to 1691 Savilian Professor of Astronomy, and was 
equalled very few men of his time, in an extenrive knowledge 
of die Oxford manuscripts. There is in the catalogue of English 
and Irish MSS. a list of some of Bernard’s own, which were 
purchased for the Bodlesmi, among which is Pappi Florile- 
^um Mathematicum,” aiid Haries quotes this as a Greek MS.; 
but the list, in which it is inserted, is entitled “ Libri Graeci, cum 
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scriptis codicibus collati aut a viris dexstis iliustrati C &nd diere 
can bo but litde doubt of tlie reference’s belonging to Bernard’s 
copy of Commandine, which is now in the Bodleian, witli a 
number of marginal remarks and extracts from the Greek text. 
Bernard, likewise, in his “ Veterum Mathemalicorum Syno})- 
sis,” cites only the two Savilian manusciipts of Pappus, and one 
bclongii^ to D. Lescuyer, who was a Frencli gentleman men¬ 
tioned by Mersennus; Halley likewise, who was also contcm}io- 
rary with Wallis, makes no mention of any Init the two in the 
Savile Library. But all this, however strong, is only negative 
evidence, and Wallis’s expressions are so very precise, that they 
can hardly be reconciled with the pi'ohabiliiy of an}’ mistake. 
There may still be hopes that tlie book has been bound up with 
others, so as to have escaped notice. This is known to have 
happened in many instances, and if it has ilone so in the present 
case, tlie researches iww going on in the Bodleian, for the for- 
mattcm of new catalogues, are the most likely means of bringing 
this treasure to light. 

There is in the Saviliau Library the -Greek of the Uiird, and 
of tlte latter end of the second book, copied from No. 2368 of 
the J?'rench King’s I/tbrary. These are written very distinctly 
in a laigc foreign hand, upon 30 leaves of folio paper, about tlte 
size of focdscap) and the diagrams, drawn on a whiter and finer 
paper, are wafered on to . the places to which they belong. What 
the history pf this transcription may be, and why it was carried 
no farther, we have no clue for discovering. It is not inserted 
in any catalogue, and is found under the same cover of No. 9>, 
with the transcript of the frag^nt of the 2 d book, which Dr 
Wallis had prepared for the press. This seems suspicious; af¬ 
ter fiiiiriiing his work) it will occur diat he might by mistake 
have put all the MSS. together into the Savile Library, but 
still it is clear that this is not the Bodleian MS. to which he 
referred. There is no water-mark, from which the age of the 
paper can be cdlected; but the colour of the ink, and the appear¬ 
ance of the whole,, is too fredh for its having been as edd as the 
tkne of Wallis; bendes (which is more conblurive), he says that 
of the three manuscripts, “ fragmentura libri secundi non nisi 
in unico habetur,” and that one is undoubtedly die Savilian. 
No. 9. It is clear, therefore, that the Bodleian MS. did not 
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contAin any part prior to the 6d book, and that it consequently 
cannot have been that which is now under consideration. 

( To be concluded in next Number.) 


Abt. IX.-r-jRmnrA'j mi the Columnar Structure of Trap- 
Rocks*. By C. DAtTBENr, M. D. M. G. S, Communi¬ 
cated by the Author. 


The late M. Faujas St Fond, in his work on tlie Vivarais, 
has given us an interesting acamnt of several of the Coulies of 
Lava, wliich, at very early i)eriods, altliough subsequently to 
the last retiring of the waters, streamed down from the then 
existing volcanoes into the valleys situated at their Imses. 

The perfec,t manner in which many of these torrents of lava 
may still be traced froni the summit of the mountains, and even 
from the very craters whence they were ejected, did not excite 
in my mind a stronger interest than was caused by observing 
the close analogy which these igneous products often present to 
the basaltic rocks of countries, in which the existemee o^ vol¬ 
canoes has never hitherto been made out > 


In following the track of these streams from their apparent 
sources, we are struck with the increasing solidity which they 
assume in the course of their descent, so that as we approach 
the valley which constitutes the limit of their progresrion, they 
lcM$e by degrees the porous texture that criginaliy belong^ to 
them, and put on the character of a compsftt, and often colum¬ 
nar fonp of basalt. 

The inferences, with respect to the igneous origin of the latter 
cla^ of rocks, from the analogous appearances presented, by 
these volcanic products, are of the same description, and suhje^ 
to ike same limiAaikms with those I have atteinpted to deduce 
in a paper published in the Edinburgh Journal, from my ob¬ 
servations in Auvergne; but on the columnar form which this 
lava so often exhilnfti, where it occu|ties the lowest part of the 


* The sulwtance of a paper read before the Geological Society, June J *1820. 
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valley which bounds iLs progress, I intend to trouble the Society 
witli a few remarks. 

It is on the al)ove fact, indeed, that M. Faujas has founded 
an opinion* as to the cause of tlie prismatic arrangement which 
basaltic rocks exhibit; for, as in the narrow and steep defiles 
• of the Vivarais, the bottom of the valleys is usually occupied 
by a running stream, he conceives that the columnar structure 
developed in the lava in these situations, arises from the sudden 
congelation produced among the particles of the liquified mass, 
by falling into water, and seems disposed to extixul the same 
liypotliesis to basaltic rocks in general. This theory, however, 
appears not only quite untenable as applied to basaltic rocks in 
general, but even very questionable when confined to the case 
we arc at present considering. Sudden congelation, so far 
from being favourable, as M. Faujas supposes, to a regular ar¬ 
rangement among the ijarticlcs of matter, proves, so far as we 
know, almost destructive of it. 

Without entering, however, into the merits of this theory, 
which I conceive will find but few supporters, it will be suffi¬ 
cient for my present purpose to remark*, that the columnar struc¬ 
ture of^the lava found in the bottom of the valleys in the Vi¬ 
varais, must have been exposed by some process subsequent to 
its original formation, for the bed of the existing rivulet, which 
exhibits so many beaudful examples of columnar basalt, ap^ 
pears in every cose that I have seen, to have been scooped out 
subsequently to the flowing of the lava *; for the latter must 
have blocked up tbg course of the orig^al stream, if any such 
existed at that period, as appears from the fact of die lava ex- 

* The abrupt fkce which the beds of the rivulets presetol on either side, com* 
pared vdih the more gradual slope of the vallef above, seems to affi>rd a beautihil 
iUustraUon of the dlfihreoce between the eifcet jnodueed by ttreams now existing, 
and by the retiring a body of waters considerable enou^ to cover the whole 
face of the country. On this account, the Vivarais should be visited by those who 
feel interested in the theory that has been so much insisted upon, with respect to 
the origin of a great proportion of our present valleys from the Mosaic Dehige, or 
at least from the action of a bo^ of waters equally considerable. Powibly, too, 
an accurate examination of the depth of lava cut through in theae instances by 
the existing streams, might lead to some inferences as to the age at which the 
liu us must themselves have (lowed. 

voT,. vn. xo. 13. Jur.Y 1822, 
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tending to a considerable height on the opposite side of tlie 
valley from that whence it was derived. 

Instead, therefore, of conceiving that water caused a regular 
arrangement * among the particles of the. lava, in consequence 
of the suddenness with which it cooled them, does not the pre¬ 
sent case lead us to the suppoation, that the natural structure 
of the stone has been in thi^, and probably in other instances, 
developed by the continued acti(»i of the stream, which, in the 
course of ages, has cut itself a passage through the resisting 
materials of the rock. 

J^o we not indeed generally observe the most beautiful ex¬ 
amples of columnar trap in rocks, which are either at present 
exposed to the action of water, or which may, witlmut violence, 
be supposed to have been formerly in that predicament ? 

It is somewhat rare, I beHeve, to meet with any well marked 
instance of columnar trap in the interior of a mine f ; and if 
the occurrence of these pillars high up on the sides of inland 
valleys be brought forward as an exception, it should be recol¬ 
lected, that these very valleys have probably been themselves 
formed by the agency of water. ^ 

At the same time, I am far from contending that the struct, 
ture which we observe in basalt is uniformly attributable to the 
above cause; or, in other words, that the arrangement natural 

-r-—- 

* I have cahsfuliy avoided the u.«e of the Word “ crystal,’* with I'efcrencc to 
the structure existing in trap-rocks, because I am aware that the term might be 
objected to, as being, strictly speaking, inapplicable to these columnar conerctiuns, 
in which there is neither a definite number of planes, i!br planes meeting at de¬ 
terminate angles. At the same time, when we consider the many points of ana- 
logy, it may not be too rash to assume, that the formation of crystals in simple, 
and of disUnct concretions in compound minerals, both probably dejiend upon the 
same ultimate law of matter. Thus, Count fiournoa, in his « Trait4 de Chaux 
carbonates,” p, 162., considers the fibrbus and lamented siiructure of that mhie- 
ral a kind of irregular crystallisation. 

t Professor Buckland, to whom I shewed this paragraph, referred me to M. 
Foujas St Fond’s description of the Quarries at Nidermennig, near Bohn, for an 
instance of columnar lav^at a considoaUe depth below the earth’s surface. I 
have since been at the spot myself, and found the columns Extremely Irregular, as 
indeed may be seen in M. Faujas’s plate, in the Anadks d% Mns. vol. i. Their 
appearance, indeed, is so difTetent from that of the basalt of the Vivaraig or the 
Oiant’s Causeway, that the case seems hardly to bear upon the question, so far as 
it Inspects the fatter. 
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to the rock has in all cases been so concealed as to require to 
be developed by mechanical causes *. 

As in the case of a idmple mineral, the crystalline structure 
probably always exists, although more commonly it may be ob¬ 
served by the subsequent deposition of other matter; so may 
we supjxjse that the materials of which basalt is composed al¬ 
ways dfect a peculiar structure, notwithstanding the amorphous 
character which it so often presents; and, on the other liand, it 
would be as absurd to suppose that this structure was uniformly 
concealed, until made apparent by the denuding action of water, 
as to contend that there was no such thing as a crystal of quartz 
or felspar, until the angles of the originally shapeless mass were 
exposed by the operation of some extraneous cause. 

Yet that, in many instances in which the columnar structure 
was concealed in the manner above described, it may sincc%ave 
been developed by the agency of water, appears to me probable 
a prioriy from considering that the amorphous portions of a 
rock arc generally of an hardness inferior to those in which a 
regular arrangement is visible, and that it is therefore natural 
that ^lic former should be first affected by mechanical abrasion; 
in confirmation of wliich idea,' I may mention the following 
facts, observ'ed by myself during my excursion in Auvergne. 

The rock, at the foot of which the town of Muret, depart¬ 
ment of Contal, is situated, exhibits, on the side which over¬ 
looks the houses, some remarkably regular basaltic columns, 
which, towards the summit, are vertkal, but, as they descend, 

* Some curious experiments h&ve been ]niblish^ by Mf Daniel in the Juurnal 
of the Royal Institution, on the manner in which the crystalline structure of mine¬ 
rals may be developed even in amorphous masses by the action of acids, Water, 
and other substances,' which possess a chemical aihnitj for them. 

Such experiments seem to aflbrd considerable cbnfirtnaUbn to the views 1 have 
here offered, in proving that a crystalline structure exists in more mineral sub¬ 
stances, although frequently concealed by an upfiUing of other matter, and that 
when this is the case, the latter, being of a looser texture, is/rat acted upon, thus 
causing the ciystollinc arrangement underneath to be gradually developed. It 
will not then be considered improbable, that this process of dissection (if I may 
so extnrcss myself), w'hich, in the coses mentioned by Mr Daniel, appears to have 
been casried on in our laboratories, should sometimes take place on a grander scale 
in nature. 
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appear to be bent in cjonformity to the slope of the hill. The 
^ curve which they describe still increasing^ they become by de¬ 
grees quite horizontal, so that the terminal planes only of tlie 
prisms jut out 'from the ade of the rock. Now, it is curious, 
that, in the latter instance, the interstices between the columns , 
arc generally 6Sed tip by a spedes of trap much looser in its 
texture than that of which the columns are themselves cbmpos. 
ed, the wtmt of consistency in the stone appearing to increase in 
proportion as it recedes from the pianaUc portion of the rock. 

In this case, therefore, we seem to have an instance of a rock, 
the distinct concretions of which are obscured by an up611ii}g 
(if I may be allowed the expression) of matter possesdng in¬ 
ferior hardness and looser consistency •; that in such cases the 
abrading action of water would be competent to effect the re- 
movlEl of these softer portions, and the consequent exposure of 
the structure underneath it, will, I think, appear from the fol¬ 
lowing circumstance, observed in die course o£ my travels 
through the same part of France, which furnished me with the 
fact I have just been mentioning. 

At the village of Prmitigarde, about half a league from “ Les 
Bains dc Mont Dor,"" a well known watering-place in the de¬ 
partment oi the Puy de Dome, the traehytic or porphyry for¬ 
mation, of which I hal|l given a detailed account in my Memoir 
on Auvergne, is sedn surmounted by a basalt of a very compact 
character. A good section of the two rocks is exhibited at 
what is called the Ca.scade cki Qucreuil, where a small moun¬ 
tain torrent is precipitated down a perpendicular escarpment, to 
the depth of perhaps 50 feet. 

Now, it is curious, that although die basalt on either side is 
wholly amorphous, being divided only by irregular fissures in¬ 
to imperfect quadrangular masses; yet diat, where it lies in 

* 1 did not .obKTve any of this Mabie trap filliag up the angles lietween those 
columns which approached to a vertical position. Under these cinfumstances, 
they might have been fredy exposed to the denuding action of water at some for. 
mer period. The columnar structure is therefore here fully developed; but where 
the columns have, by some singular convulsion of nature, or the operation of some 
unknown cause, been rendeied horizontal, tlie amorphous portions filling up the 
interstices between the colaofns, were in some measure protected from the action 
oUtlie elements, am} there accordingly they remain. 
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immediate ocmtact with the failing livulet, it exhibit* tome well- 
washed coiumns. 

It seems clear, then, that in this instance at least, the con¬ 
tinued action of water had developed the tii^tural structure of 
the rock; for, if these columnar concredpna existed thmre oii- 
l^nally, why are they limited to that portion of the rock which 
has been washed by the torrent; or if they depend merely on a 
peculiar condition of its component parts, how comes it, that the 
basalt should have all at once undergone such an alteration, as 
caused it to lose its regularity of form, and that at the very 
pmM at which it ceased to be oiTected by the action of water ? 

* There seems, therefore, little ground for doubting that* the 
columnar form of the basalt has, in the present instance, been 
developed in the manner above menUonedf^ and the same cxpla> 
nation will, I conceive, apply to the lava of die Vivarais descri¬ 
bed in a former part of this paper, and perhaps to certain basalts 
exhibiting the same structure. To what extent, however, tliis 
hypothesis is to be received, or how far it may be regarded as 
accounting in general for the manner in which the internal 
structure of these locks has been developed, is a question which 
1 fr^ly leave open for others to deride upon, ^tisiied with 
having shewn that the views in which I have indulged, are, to 
ii certain length at least, not wholly hypothetical, 

Magd. Coll. Oxford, ^ 

April 1822. j 


Art. 'K..—’Analysis <if Tittamg, or the White Copper 
China. By Andrew Fyfe, M. D. Lecturer on Chemistry, 
Edinburgh. 

ERY diifcrent statements have been given of the composition 
and origin of Tuteuag, used by the Chinese in the formation 
of many of their metallic utensils. 

According to Keir, it is a white alloy tff copper, zinc, und 
iron, which is very hard and tough, but at tlie same time ni^- 
leablc, and taking on a fine polish. An inferior sort of it, ac¬ 
cording to the same author, is more of the colour of brass. 
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De Guigne, on the contrary, states, that its properties, espe¬ 
cially that of imparting to copper a white colour, and render¬ 
ing it less liable to acquire verdigris on its surface, prove that 
it does not contain zinc. According to him, it is an alloy of 
iron, lead and bi^uth. 

, Engestroem, in the Stockholm Memoirs, states, that the PaA;- 
Fcmg, or White Copper of China, is compo^ of copper, nickel 
or zinc, the last of which amounts to seven-sixteenths of the 
whole, and the proportions of the two first are to each other as 
5 to 7. 

Dr Howison of Lanarkshire was so fortunate, when in China, 
as to procure a basin and ewer of Chinese or white copper, «a 
part of which he sent me for analysis. From the experiments 
1 hate performed o||it, 1 find the composition to be different 
f^m what is stated by the above named chemists, its component 
parts being Copper, Zinc, Nickel, and Iron; the last of which, 
however, is but in small quantity. 

The basin in the possession of Dr Howison is of a whitish 
colour, approaching to that of silver, and is very sonorous. 
When held in one hand, and struck with the fingers of the 
other, the sound is distinctly heard at the distance of an English 
mile. It is also highly polished, and does not seem to be easily 
tarnished. The piece that was sent me I found was malleable 
at a liaturaJ tcmperatuq|^ and at a red heat; but when heated 
to whiteness, it war' quite brittle, breaking with the slightest 
blow of a hammer. By great cation, it was rolled into thin 
plates, and was drawn into wire, of about the thickness of a 
fine needle. When fused in contact with ihe atmospheric air, 
it oxidated, and burned with a whitish fiame, in the same way 
as zinc does. Its specific gravity at 50® was S,43S. 

Five grains of it were subjected to analysis, with the view of 
ascertaining the propoi’tion of itypgredients ; the result was. 


Copper, 

S.02 

Or in the 100 ?wt8. 

iO.4* 

Zinc, 

l.W 

1 

25.4 

Nickel, 

1.AS 


31:6 

Iron, - ’ 

Q.1S 


2.6 


5.00 

> 

100.00 


The method which is practised in prepaving white copper, is 
not known in this country, though it seems tb be the general 
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White Copjjpcr of ’China. 

opinion tkat it is procured by the reduction of an ore, containing 
the ingredients of which it is composed. In a letter I received 
from Dr Howison, he mentions, titat Dr Dinwiddie, who ac¬ 
companied Lch^ Macartney to €hin% skewed him, when al; 
Calcutta, several spedmens ol the ore from which he was told 
the white copper was procured, and which he obtmned at Fdkin. 
The basin in the posse^don of Dr Howison cost in China about 
one-fourth of its weight in silver; and the exportation of utensils 
of this alloy is prohibited. These circumstances also render pro¬ 
bable the opinion, that the white copper is obtained by the reduc¬ 
tion of a metallic ore, for in China labour is cheap, and the metals 
composing it arc said to be fpund in great abundance. 


j—p 


Art. Account of a Map cf the Tarmd Shan Territory. 

By Francis Hamilton, M. D. F. R. S. I^ond. & Edin. and 

F. A. S. L. & E. Communicated bj the Author. 

This Map (See Plate HI.) I procured at Ava fitap the same 
slave who gave me the General Map published in No. IV. of this 
Jourhal. In the account given of that map (p. 269-), I havi> 
mentioned some circumstances respecting this territory; and, in 
pai'ticular, that this country, by the Mranmas called Tarout 
Shan, or Siam of the Chinese, is the Chiva of J,he Modem Uni- 
vcrsalHistory.^ (vol. vii. p. 462). Since I wrote that account, I have 
observed, tliat this country is mentioned in the Edinburgh Gu- 
rxtteer by the noine^Laktlio. It is true, that J^aktho is tlieiv 
said to l)c situate Itctwccn Tunquin I.iaos and the North of 
China, an error so pdpable that it is sui|||ismg how it could 
escape die compiler; for if situate between Tunquin and 
Laos, it must have die south of China as its northern bounda¬ 
ry, as the slave represetnts in (As map. 

No hint is given in the E(Unjhurgh Gazetteer from what 
sources-the compiler derived bis information conocriupg Lak- 
tho; but the stale" of flic'cduntty, wk6n tk^ kttthm wh 
follows wrote, (probaWy some of the early Portugese), woiiid 
appear to have b^n much worse than was represented to me at 
Ava * for in the Gazetteer it is stated, tha^‘ the population is 
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dispersed in small and rude communities governed by hereditary 
chiefs, who carry on an almost perpetual war with each oth^ 
but when I was at Ava (1795), the government was said to be 
vfested in one chief, who, although tributary to the Mranma 
tpvermgn, and honoured by him with (mly the title of Zabua, 
seemed to enjoy conaderable power, as his attendance at the 
Court of Ava to do homage was not insisted on, as was done 
with the Zabuas of Upper and Lower Laos; and it was ac¬ 
knowledged, that, like the Princes of Ava, sons of the monarch, 
he was entitled to have the gilded umbrella. From the accom- 
" panying map also it would appear, that including the captal, 
bis dominions contained twelve cities (Main), each the seat of a 
governor, and its territory is stated to extend from three to 
twelve days’journey in different directions from the capital. Its 
smallest extent from thence was towards the north and east, Ix'- 
tween N. W. and S. E., in which directions the inost remote 
places are not more than five days journey from the capital. 
Towards the south and west, some places arc ten, eleven and 
twelve journeys distant from the same. 

It is evident, that the places in the map arc not laid down by 
any scale suited to their respective distances; for Bantniiv? ele¬ 
ven days’ journey from the capital, stands no farther from thence 
than Main Zin, a town distant only five days’ journey. On the 
whole, it is evident, that the capital sifould haye been plated 
farther towards tb^ N. E. making the teriitory extend less than 
it apparently does towards China and Tunquin, and farther t(v 
wards Upper and Lower Laos. In fact I consider, that by far 
the greater part of this territory occupies the space on Mr Ar- 
rowsmith’s map Asia on the banks of the Lesien Kian, a 
great part of whira is there reprei^ted as within the Ixjundary 
t)f Chln£^, but as desert and without towns. There is in this 
part, even within the boundary of China, liesides a large part in 
^(]unquin, an empty space east from tlie Maskhaun lliver of 
about 150 German miles from N. W. to S. E., and of alwut 
100 miles from N. E, to S. W., and in this space I consider 
the greater f»rt of the Tarout Shan territory is placed, 
which will account for the term Chinese (Tarout) being applied 
to it, as a large j^rtion is within the boundary which the Chi¬ 
nese choose to affijc* to their empire., This entirely agiccs with 
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the present map, which represmits the Clunese emjare (Taroup 
Pri) as extending all along its northern and eastern boundary; 
while Kio Fri or Tunquin cmnea in to the S. £. 

In the Gaaetteer, Laktho i$ said to contain no considerable 
or na^gable river; and, although 1 have placed it along the 
banks of the Lenen Kian, which has a comrse of at least 300 
miles in length, yet in all probal^ity it is not navigable, 
as it is only denominated a Kian, the same word no doubt 
with the Khiaun of the Mranmas,, which implies a smalt 
river, that is not navigable, unless it be during the perio¬ 
dical rains, when every ditch is swollen, so as to convey lx)at» 
or canoes. In the map, indeed, this river is not called Lcsien, 
no doulit its Chinese name, hut is called Main Ilinainkhiaun, 
or perhaps rather Main Ma, from its pasring a city of the Inrtci' 
name before it readies the capital, from whence it proceeds to 
Tunquin. • 

Between the gmicral mop of the Mramna enijiire and this 
particular map of the Tarout Shan, althougli both drawn by the 
same person, there is an essential difference. In the general 
map, the country of the Tarout Shan is represented as cxteiid- 
ingjto the bank of the Msekhaun lllver, while in the map now 
under consideration, a large space intervenes betw een that great 
river and the western boundary of the country reprcsentetl. 
Perhaps it may be thought a suHtcient excuse fur this, that in 
a general map, on a l^all scale, inudi accuracy was not renjuired ; 
and the draughtsman, therefore, contented himself with deli¬ 
neating the countries of the Tarout Shqii and Lowa Shan, as 
separated merely hy the Maekhaun lliver; but when he came 
to delineate these ctnintries on a larger scale, more accuraty be¬ 
came necessary, and he then delineated only the coiuitries actu¬ 
ally under the authority of the two tributary princes, while he 
reserved from each a largo portion, at that time placed under 
the great Mranma officer stationed at Main Kliain, to overawe 
the tributaries. Main Khain is rituate on the west side of the 
Msekliaiin, and no doubt the largest portion of the tcrritoiy 
granted to tliis Mranma general was on iHht side of the river ; 
but from what is represented in the map now' under considc/e. 
tioi^ I think it highly probable that his grant extended also a 
con?idera!>lc wav heyoiid iu eastern bank. 
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The cxtensiTeterritory occupied by independent Lowa orLawa, 
anentioneti in ray account of the general map (No. IV. p. 269. 
of tljis Journal), as placed at the sources of the river of Siam, 
vroidd, from this map, appear to extend across the Msekhaun, 
and to occupy a spac^ there on tlie N. W. frontier of the Ta- 
Tout Shan, reaching almost to the bank of the Lerien or main 
Ilmain River. These Lowas are no doubt part of those rude 
tribes, that, under the name Ldo, have retmoed a kind of indc- 
pendence in the province of Yunan, notwithstanding the long, 
continued exertions of the Chinese empire. 

- Along the southern frontier of the Tarout Shan, extending 
from China all the way between the Tarout Shan on one hand, 
and Turiquin and ^e Lmnzsen Shan or Lower Laos on the 
other, this map places another branch of the w'ild Lawas, 
which occupies a territory ten days journey in extent from north 
to south. This extent can only be considered as so wide in some 
parts. Between Tunquin and the Talbut Shan it must be nar¬ 
row ; but towards the Lsenzsen Shan there is ample room for 
the extent mentioned. The village at the Customhouse (Kaon 
Rua), in that direction is mentioned in this map as ten. days 
journey from the capital, while in a map of the Lsenzeen Shan 
in my possession, Main Laun, the town of that country farthest 
up the Maekhaun, is stated to be seven days’ journey from San- 
dapuri the capital pf Lower Laos; but m another map in my 
possession, die whole distance between Slbdapuri and Kiain- 
i’oungri, the capital of the Tarout Shan, is a month’s journey, 
leaving thirteen days’journey between these extreme towns, and 
thus affording ample room for the wild Lawas, even supposing 
the cultivation to extend a considerable way beyond Main Laun 
and the Custom-house, as it probably does. Concerning dicst; 
Lowas 1 have already giv^ it as my opinion, (No. IV. p. 268. of 
this Journal), that they arc the abori^nds of all the country now 
occupied by the nations compehended by the Mranmas under 
the name of Shan, raid who of course occupied miginally by far 
the greater pu t of In(ha beyond the Ganges, as well as of Yu¬ 
nan. This ferritorjNtround the Tarout Shan, both on the north 
x^ind .south, seems, however, to bt; the largest space whore tlicy 
retain independence, for the Loys {Universal History^ vol. vit. 
p. 426.) of Siarapa, no doubt a similar tribe, have been long Iri 
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butary to Cochm China, and their sea-coast at least is occupied 
by colonies from the latter country. It is probable, when the 
authors followed by the EMnbm"gii Gazetteer wrote their ac¬ 
count of the Laktho, that tJie whole country now occupied by 
the Tarout ^an was occupied by these Lows, who live in a 

state similar to what these authors describe as that of the Lak- 

> • 

tho. A colony of civilized Shan, probably the Kio to Tunqiiin, 
having since settled among the Lowas or Lolos, has civilized a 
considerable portion, and founded Kiainroungri and its depen¬ 
dencies. 

a 

The name of the Tarout Shan capital was written in the 
Mranma character by the relation to the secretary of state, 
whom 1 have already mentioned, (No. VII. p. 76. of this Jour¬ 
nal). According to his orthography it sbtkild be Kiainroungri, 
and this I look upon as the best authority ; but others call it 
Kiainiunghari and Kaeniunghari, which look more different in 
writing than they appear when pronounced, the R by the Mmn- 
mas being generally softened in pronunciation to I or Y. 


Art.* -“Geological Renuirhs on the Hock Gibraltar and 
the adjacent Country. By Mr Joiik Baiili) *. 

HE Rock of Gibraltar is a huge insulated mass of limestone, 
;.urrounded on three sides by the sea, and on the fourth by a 
low sandy tract of land called the Neutral Ground, by w hich it 
is connected with jlie continent of Spain. It is probable, I 
think, that this low neck of land, which in general rises but a 
few feet above the level of the bay, has at one time been cover¬ 
ed by the sea, leaving the Rock of Gibraltar an abrupt rocky 
island mass a few miles from the main land of Spain. ^ 

The nortli and cast sides of this rock present an almost per¬ 
pendicular steepness from top to bottom. The west side slopes 
at about an average angle of 45®. The south end oy, side of the 
rock is at first quite pcr|iendiciilar, and ^en falls gradually 
down towards Europa Point. The town is built near the foot 


* Hrad brforc tho Wernerian Natural Histnvj Sncicty. 
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of the west of tlie rock» The length of the rock from N. 
to S. may be about miles; its breadth from W. to E. from 
half a mile to above a mile; and its height about 1000 feet 
above the level of the sea. The top of the rock is a long nar¬ 
row ridge, running N. and S., the west tide sloping down to the 
town and bay; the east rade, frmn its rugged, perpendicular 
front, alm(^ inducing the opinion, that Gibraltar Rock, as it 
now exists, is only the half of a large hill, the east side of which, 
in some great convulsicm of nature, has been tmo asunder from 
the other, and precipitated into the Mediterrmean. 

The view from the top of the Bock of Gibraltar, the Mount 
Calpe of old, in a clear day, is most magn^cent To the east, 
the Mediteiranean ^tretches out before us as far as the eye can 
reach; and on either side its lofty shores, the mountainous coast 
of Africa on the one hand, and, on the other, the more beauti¬ 
ful perhaps, but scarcely less hilly coast of Europe, both gra¬ 
dually receding from each other, to form, as it were, a broader 
l)asin for the Mediterranean; the village of St Roche, to the 
north, beautifully situate on the top of a gently sloping hill; 
the Bay of Gibraltar, and town of Algeziras to the west, and 
to the south the sister pillar, the lofty Mount Abyla, and her 
neighbouring mountains. 

The Rock of Gibraltar is composed of limestone, of w'hich 
there are two prlndpsl varieties, one, forming the great mass of 
the hill, hard, iine-grmned, with a splintery or conchoidal frac¬ 
ture, possessing conriderable lustre, and generally of a light- 
grey colour, sometim&s also dark, sometimes nearly white, and 
in one part of the hill, where it is quarried as a marble, occur¬ 
ring beautifully variegated. This limestone is stratified, and 
near the top of the hill, as is well seen, the strata run from near¬ 
ly N.E. to S.W., and inclining to the S.W. at an angle of 60” 
or 70®. The other princifMil variety is a conglomerate or brec- 
ciated limestone, formed of the debris of the former, connected 
by a red calcareous basis, and n^appng round the other central 
mass. Tins conglomerate variety appears to be still forining on 
the hill. Besides these, there occur two beds of a flinty slate 
rock, both very mu^ decayed, and one of them containing nu¬ 
merous round and angular pieces of limestone. These beds ap- 
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pearcd to be contained in the older solid limestone, and to run 
in strata cx>nformable to it. 

Ample of^rtunities are afforded to gratify every wish of tlie 
geologist, in ascertaining the structure of the hill, by visiting the 
, extensive excavatiems in various |)arts of the rock, which have 
been formed for the purpose of strengthening this great and im¬ 
portant fortress. At the foot of the hill, the sole rock visible is 
the conglomerate limestone, which occurs in great abundance, 
and forming small hills. The imbedded masses arc* often of a 
very large size. The basis is a red, coarse, cdicareous cement, 
or a calcareous tuffi more or less hard, and often intermixed 
with round concretions of calcareous sinte^ At the foot of the 
hill the rock is often almost entirely compo^ of this calcareous 
tuff. As we ascend the hill, this conglomerate rock decreases 
in quantity, the imbedded masses become smaller, and the con- 
nceting basis less abundalft, more conqmci, finer, and of a light- 
er colour. The imbedded masses, which are of every shape, 
are undoubtedly broken portions of the solid limestone nucleus. 
When we have ascended above two-thirds of the hill, this con¬ 
glomerate encrusts the interior mass to .the depth only of a few 
inches, and a little higher up almost entirejiy disappears, when 
tiic solid limestone forms the whole upper part of the hill. 

That such is tlie structure of Gibraltar Hock, a central mass 
of (Jd and solid limestone, covered to various by a new¬ 

ly formed conglomerate, such as has been described, appears, 
from the examination of llKMse parts of the hill through which 
I'oads have been cut in the rock, of those Jong nrclies cut 
.through both die conglomerate and solid limestone, and in par¬ 
ticular of those amazing excavations, as they are called, planted 
with cannon, often running to a great extent, and parallel to the 
exterior surface of' the hill, fri>m which they extend into the 
KxJi f«)m 20 to 50 feet, cutting in various places through the 
conglomerate mto the solid mass. Partly owing to tlie darkness 
ill these long arches, and from other circumstances, I seldom 
could discover any well defined line of serration between the 
solid and conglomerate limestones, though such a separation 
certainly exists. The imbedded masses of tlie conglomerate, 
however, the nearer they approachetl ilie solid ro.*k, lay closer 
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together, the interstices only between them being filled with the 
tufaccous basis. 

That this conglomerate lime.stone is a much later formation 
than the interior mass, appears from the well-kflown and inter¬ 
esting ^ct of bones and teeth of large quadrupeds having been 
discovered imbedded in it. 

The solid limestone, from the occurrence of beds of flinty 
slate in it, would appear to be a transition, or a very old secon¬ 
dary limestone, and it is extremely improbable, that organic re¬ 
mains of animals, so high in the scale of being, should be found 
in it, or in any rock contemporaneous with it. I have seen 
some of these petrified bones of large animals, and they were 
always imbedded in the conglom^ate rock. Shelia also occur 
in it, but always land-shells, and similar to the common species 
on the hill. Tliese shells often are not at all altered. Some 
j3arts of tliis conglomerate arc certainly of later formation than 
other parts, and I have no doubt that though slowly, its forma¬ 
tion is daily going on. 

There is a considerable depth of s<iil on some parts of' the 
hill, in particular near its foot. *It is a red, calcareous kind of 
soil, formed in a great measure from the mouldering of the 
calc-tuflf; and appears to be very productive. 

It is highly improbable, I think, that this calc-tuff basis lias 
been deposited over the debris of the solid rock, from water 
which at any former period stood over the hill. Though I 
do not recollect' that springs are very numerous on the lull, 
yet I think that it is far more probable that this calc-tufl' 
has been deposited from such Springs, as is usual with this 
substance in other situations, or from water percolating through 
the sides of the hill, and supphed, if necessary, from some great 
central resCTvoir, which I believe is not at all an uncommon cir¬ 
cumstance lli limestone rocks. The calc-tuff thus formed, and 
enclosing the debris of the solid limestone with animal remains 
of various kinds, explain the structure and nature of this rock 
and its petrifactions. It is probable, therefore, that petrifactions 
of animals of the latest formatiem, or even of man himself', may 
be discovered in this and similav rocks. , 

Numerous caves occur in the limestone, the sides, rtxifs, 
idid floors of which are lined with a thick coating of calc- 
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sinter, with numerous stalactites Irom the roof, and thick, mas¬ 
sive pillars, as usual in caves of this kind. Many caves for¬ 
merly existed, which are now entirely filled with cak-sinter 
and calc-tuif. Few of tlujse caves are large. St Michael’s 
Cave, about 800 feet alx>ve the level of the sea, which is the 
'largest and best known, is about 100 feet in length,* 40 in 
breadth, and 40 or 50 in height. The stalactites are short and 
thick, and generally of a brown calc-sinter, which is heavier 
and harder than the other varieties. At the farther extremity 
of this cave are many deep hollows; in some of these I found 
})arts of the skeletons of goats, which had no doubt fallen into 
these pits, and being unable to escape, had there peri.^hed. 
Bones and skeletons may in tins way be often found in these 
caves, encrusted and petrified by tlie calc-sinter. Bclo^v this 
upper cave occurs another smaller cave, but more beautiful, 
into whidi you descend by rope-ladders by one of these deep 
hollows. Many amusing fables relate to this cave. Hundreds 
of small caves occur in the rock, generally I think situate in 
the conglomerate, and filled in j»art with calc-sinter and calc- 
tuff. St Michael’s cave, however, occurs in the solid limestone. 
Some of these caves present most picturesque anti raagnilicent 
apj>caranccs. The calc-sinter of these caves, and the calc-tufl’ 
td' llie conglomerate limestone appear to hava«a similar forma- 
titm; the tuff* is associated witli the sinter in the caves, the sin¬ 
ter is associated with the tuff in the rock: if the one, therefore, 
is gradually forming, so is the other; if the one is formed by 
})ercolation of water through the rock, which holds the calcare¬ 
ous matter in solution, so is the otlier; and thus the formation of 
the one is connected with, and illustrates the formation of the 
other. 

To tlie N.E. of the Rock of Gibrd.tar, about 15 miles on tlie 
shores of the Mediterranean, rises a very lofty rangeS'^called the 
Apluxara Mountains, steep, massive, and bare. 1 did not exa¬ 
mine these hills, but they are probably a continuation of the 
limestone of Gibraltar. The neutral grouild which comiects 
Gibraltar with Si)mn is 2 or 3 miles in lejpgth, Ixiyond which 
the country rises into round, sloping hills. The rocks, to 
the distance of 10 or 12 miles to the N. W. of Gibraltar, arc 
various kinds of limestone, coar-scr than the limestone of tJic* 
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Bockf and resting upon it. They arc stratified, tlie strata run¬ 
ning N. E. and S. W. nearly. At the foot of a range of pretty 
high hills, liehind, or ratiier N.N. W. of Algeziras, and 10 
niil^ N. W. fruni GibraltiU*, 1 found some masses of a large 
granular red and white sandstone, very like the old red sand¬ 
stone. These masses increased in number as I ascended the 
hills; but as I did not pnx^cd to the top, I did not discover 
the rock in situ. 

From the circumstance of the plague raging in diffluent parts 
of Spain, at no great distance from Gibraltar, at the time of my 
visit to this place, mi person was allowed to be absetu from Gib- 
raltai* longer than 24 hours, a lime too short to admit of an ac~ 
cunite or extensive examination of this part of the country. 

Edinbuiioh, 1 
May 1822. ) 


Art. XIII .—of the Steam-Boats plying on the lUvvr 
Clyde in 1822. In a Letter from Jamks Smith, Esq. 
F. R. S. E. to Dr Brewster. , 

My Dear Sir, 

A^greeably to your desire, I send you a list of the steam- 
vessds at present j^Tying upon the River Clyde. The whole of 
them, except the Liver|)ool boats, sail from Glasgow to the 
ports s|)eciiied in the 2d column; the Liverpool boats go no 
farther up the liver than Greenock. The 3d column contains 
the number of horse-power of the engines; the 4th column the 
tonnage, from which the space occupied by the machinery is 
deducted; and the last cxilumn contains the toimage, calculated 
in the same manner as other ships. The botUs which ply be¬ 
tween Gla%owand Greenock generally make two, and frequent¬ 
ly three trips a day; and hitherto not a single passenger has lost 
his life, either from sea-risk, or the nature of the machinery. 
I am, my Dear Sir, yours always, 

Ja*. Smith. 

JOUDAKIIILL, ) 

ll//eil%1822. j 
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LIST Steam-Boats Tl^ng on tJie River Chjde in 18^. 

Tonnage, cx- Toiuiagc, in> 




Power of 

elusive of 

eluding 


Port. 

Engine. 

Engine. 

Engine. 

Superb, 

Liverpool, 

120 

160 

240 

Mtyestic, 

do. 

140 

239 

345 

City of Glasgow, 

• do. 

120 



building, 

do. 




Eclipse, « 

Belfast, 

60 



Britannia, 

Campbelton, 

32 

69 

109 

Argyle, 

do. 

26 

66 

78 

Highlander, 

Loch Sunort, 

24 

■ 


Comet, 

Fort William, 

30 

29 


Highland Chieftain, 

Straiuner, 

16 

37 

65 

Inveraiy Castle, 

Inverary, 

40 

71 

112 

Rothsay Castle, 

do. 

30 

61 

95 

Towart, 

do. 

60 



Neptune, 

Rothsay, 

20 

58 

82 

HigliJand Lad, 

Lochgoil-head, 

12 

34 

51 

Fiiigal, 

da 

16 

52 

67 

PorUGIasgow, 

Helensburgh, 

16 

55 

84 

Greenock, 

da 

10 

38 

52 

Caledonia, 

do. 

30 

57 


■Waterloo, 

do. 

20 

58 

90 

Glasgow, 

Largs, 

16 

43 

64 

Albion, - • 

do. 

20 

63 

94 

Largs, 

do. 

35 



Dunbarton, 

Dunbarton, 

16 



Marion, 

Loch Lomond, 

20 


57 

Postboy, 

Greenock, 

20 

54 


Guurock, 

do. 

14 

45 

65 

S^arquis of Bute, 

• do. 

14 

36 

53 

Robert Burns, 

' do. 

20 

48 

68 

Oscar, 

do. 

12 

37 

51 

Trusty, 

Goods, 

10 

59 

88 

Industry, 

do. 

10 

55 

79 

Dispatch, 

do. 

10 

58 

83 

Active, 

da 

10 

59 # 

83 

Sampson, 

Towing-vcpsel, 

40 

49 


Hercu\,es, 

do. 

60 


130 
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Aut. .^^Descriptions c^two new Genera of Nepaul Plants. 
By Mr David Do\, Curator of the Lambertian Herba- 
lium *. 

A 8FSCIES lielonging to one of the new genera now to lie 
described, has been pubiffihed long ago by Roxburgh f, un¬ 
der the name of IncarviUea parasitica. It is surprising that 
so acute an observer should have referred his plant to Incar- 
a genus with which it scarcely agrees in one angle point. 
The genus in question, which I propose to call Trichosporum, 
is remarkable for the singular structure of its capsule and seeds. 
The capsule is a span or even a foot long, ensifonn, compressed, 
4-celJed, 2-valved; when ripe, the valves separate from each 
other, along their whole length : the septum finally bursts at 
the mar^n, continuing, however, always firmly fixed at itvs 
middle; the sides then become erect, and embrace each other. 
The seeds are very numerous, oblong, cylindrical, and rough, 
with minute warts; emitting at the base one- mad afx;x two 
very long silky hairs. These hairs are consequently so nume¬ 
rous, that they completely cover the seeds, as in plants of the 
Order Asclepiadea:. Lysionotus^ the other genus, agrees in many 
lespects with TricJiosporum, but differs in the two-celled valves 
of the capsule bursting at tlie suture on tlie back; the seeds licing 
smooth, and attenulited at both ends into a caudiform capillary, 
appendage; and in having a 5-leaved calyx, and also in habit. 
The genus Didymocarpus of Wallich comes very near, both in 
halat and structure, to la^sionotus ; but is advantageously dis¬ 
tinguished from it, by its smooth ovate seeds, destitute of any 
appendage, and by its monophyllous 5-toothed calyx. These 
three genera form a small family of plants, to which the name 
of Didymocarpea may be ^ven. They differ essentially from 
the Bigntmiacea, as limited by Mr Brown, to which they are 
nearly related, in having a simple ckvate stigma, pendulous, 
minute, ovate or cylindrical, frequently appendaged seeds; in 
the structure of thlir capsule, and form of their embryo. The 
plants which compose this little family, are all natives of Nepaul 

* Read before the Wernerian Society, 26th January 1822; < 

+ Plant. Coromandel, t, 291. 
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and tlie East Indies, apd are uiostlydwarfish herbaceous perennial 
plants. The genus Chirlta of Dr Francis Hamilton, whieb in¬ 
cludes the Did^tnocarpus speciosa and lAJblia of Wallich, has a 
5-parted calyx, and a bifid stigma. They are small herbaceous 
perennials, with ample stems; opj)osite serrated or erenated 
leaves, and solitary peduncled, axillary flowers. Tli^ir fruit, 
however, and consequently the structure of their seeds, is un¬ 
known to me; but their habit, apd having a divided stigma, 
would incline me to place them among the Scrophularhue, ra¬ 
ther than in this order.—I shall now proceed to give descrip¬ 
tions of Tricfujqxntm and Lpskmoius, as well as the character 
of the family to which they belong. 

Nat. Ord. DIDYMOCARPE^E. 

Calpir campanulatus, 5-fidus rarius 5-phylkis, anjualis. 

Corolla basi tubulosa, superne ampliata, cafinpuiulata: limbus 
5-lobus, sub-biiabiatus: lobvi rotundatis, in icslivatione ini- 
bricatis. 

Stamina 4 didynama, quorum 2 in Didptnocarpo stcrilia: Jilu- 
menta glabra, capillaria, fornicata: antlicrcc ovalcs v. oblongse, 
ftuda?, biloculares, per paria parallelo-adnataj, in Trkhosporo 
a} lice tantum conniventes. 

Pisiillum 1: germen ensiforme: styhts filiformis: stigirm sim¬ 
plex, clavatura saepius cxcavatum, subinfundibulifonne. 
Capsula sihquosa, compresso, bivalvis, 4-locuIaris, dmcpimmlo 
diiplici, membranaceo: valvis prinib discedentibus: loculis 
ustpie gemmatis tardius ad commissuras dorsales v. margi- 
' nalcs dchiscentibus. 

Semina oo ininuta, pendula, ovata v. cylindracea, nuda aut ra¬ 
rius in caudani brevein, caj^larem utrinque desinentia v. pilos 
lon^ssimos emittentia, glabra rarissime scabra: albumsn nul¬ 
lum. 

Embryo minutiis, teres, inversus: cotyledmes oblongi crnbryone 
ph'is diiplb breviores ; radicula superior, cylindracea. 

Herbm perennnes, terrestres, araulcs rari^ caulcsccntcs v. fru- 
tices para.ntuiy foliis oppositis integerrimis roriaceis glabrk : 
in herbis, folia plerumque radkaUay cordaiOy crenata r. ser- 
mitty hirmta. in caulescentc's terrui. Flores umbeUafiy pur- 

F 2 
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purely rosei v. rubri; in herbis, umbellse dichotomay ba^i in- 
vaiucro et mvolmeUo diphyUo munita. 

* 

TRICHOSPORUM ♦. 

Incabville^ species, Roxburgh, 

Ccdyx campanulatus, 5>fidus, ebracteatus: segmentis squali> 
bus. Corolla tubulosa, incurva, basi angustata, supem^ am- 
pliata: ore obllquo, 5-lobo: him plerumque rotundatis, sub- 
aequalibus in sestivatione'imbrlcatis. Stamina 4, longe exserta, 
fertilia, 9, quorum parum breviora: JUamenta capillaria, forni- 
cata, glabra: anthcree ovalcs v. oblongse, nudes, biloculares, ob- 
tusee V. subacutas, basi fissee, apice per paria eoni;^yentes, interne 
post dehisccntiam lamellatee. PisHUum 1 rectum: germen com- 
presstun, ensiforme, scnsim desinens in stylum filiformem: stig¬ 
ma simplex, clavatum disco excavato infundibulari, ore intcger- 
rimo. Capsula sdiquaefonnis, compressa, (palmaris pedalisve), 
pendula, cnsiformis, acuminata, bivalvis, 4-loculans dissepimento 
duplici: valvis planis per totam lon^tudinem primo discedcnti- 
tibus, extus Imvibus intus lacunoso-rugosis; septa tenuia, papy- 
racea, per medium arctissime af&xa, demum ad oras dehiveen- 
tia, postmodo lateribus inflexo-approximatis. &emimi oo ob- 
longo-cylindracea pendula, ad septa inibricatim afHxa, papillis 
minutissimis scabra, ad baseos 1 apices S piles longissimos te- 
.nuissimos sericos emittentia, inter quos occulta. 

Fruticcs parasitici. Caules simpliceSy tercteSy genicidatiy 
glabriy secus truncos arborum in more Epidendrorum scmidunt 
et ad geniculos Jibras simplices subsolitaria^sapiils enascuntur. 
Folia opposHuy petiolatay la/nceolaiay aevminatay camosUy inte- 
gerrima, glabra. Flores terminals umbeUati. Pedicelli breves, 
wiiflori basi unibracteolati. Coroll® rubra, extus pilosa figwrd 
Jerk ommnd Digitalis. Toio cceh diversa est Incarvillea Juss. 
cui calyx trihracteatv^y anther® bihhoy stigma bUameUatumy 
capsula biv(dvis bUoetdariSy dissepimentum simplex valvis op- 
posituniy semina plana, stiborbiculata membrand latiusculd cinc- 
ta; caulis ereefus ramosus herbaceus, foliis laciniatopinnatis 

• Named Trichoaporum, from seed, on account 

^>r the $eedK being furnished with long hairs. 
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ramisqtie cUtemis^ iloribus laxh spkatis, in characteribus ommno 
cum Bignoniaceis convenit, inter quas recte ordinanda, tamen 
habitu discrepat quod ma^s ad Scrophularinas rcferrens ab his 
defect u albuminis diffcrt. 

1. T. grcmdiflorwm.^ foliis elongato-lanceolatis acuminatis cner- 
viis, umbella multidora, laciniis calycinis ovatis, coroHae lobis 
ommbus rutundatis subapqualibus, stylo exscrto. 

Incarvillea parasitica., Ro.vb. Coromand. I, 291. 

Crescit supra arbores Montmm prcyp^ Syihet, Indiae Orienta- 
lis.—Ijw. 

2. T. parvtflorumy foliis ellipticis acuminatis ncrvosis, umbella 
paucidora, laciniis calycinis linearibus, corollae lobis superiori- 
bu.s brcvioribbs acutiusculis, stylo incluso. 

Crescit secus tmncos arhorum in moniosis Nepaliae hiferioris. 

Wallich. bw 

Species i prseccdente distinctissiina; floribus tripld minoribus, 
laciniis calycis linearibus, lobis corollas 2 suporioribus multo bre- 
vioribiis acutiusculis, foliis dupld latioribus brcvioribusque ner- 
vosis. 

Those two s})ecics, although perfectly distinct, have Ijcen sent 
in tfic recent collections from India indiscriminately under the 
name ol* Incarvillea parasitica^ Roxb. Both species are j>ara- 
sitical shrubs, with showy flowers, resembling in habit some spe¬ 
cies of Lormithus. The flowers of T. grandiforum are not in¬ 
ferior to those ol Digitalis purpurea. 

* LYSIONOTUS» 

iNCAKVILLE-fi Sp. Wolltch. 

Calyx 5-phyllus: Jbliolis sequalibus. Corolla ... 

Stamina . Pistillum 1: ^ermen ensifomie, basi at- 

tenuatum, desinens in siylum filiformem: stigma simplex, clava- 
tum; disco excavate ore integenimo. Capsula siliquosa, com- 
pressa, (triuncaalis) pedicellata, stylo 'peridstente acuminata, 
bivalvis, 4i-locularis: dlsscpimentum duplpx, membranaceum: 
vabm medium discedentibus: locidis usque gemmatis, demum e 


*»The name is derived from separation, dtssalviion,} and 

behind, the back; from the cells of the capsule bunting at the back. 
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Hutiird dor»ali dissiljentibus, extus Isevibus, intus lacunosis, 
semimferis. Semina bo oblongo-cylihdracea, pcndula, laevia 
utrinque incaudam sctilbrmein ipsa duplo excedentem desinen- 
tia. 

Herba perennh, ierrestns. Radix repens, crmsitk penneF 
nmerirue, superne Ugnosa wriixse tectdi Jibris capillaribus 
phimosis numerosis instructa. CauHs eredus, paknaris, cylin- 
lindracevs, gkdier, lavis, subcamasus. Folia tema, omto-lan- 
ceolata, acuminaia, coriacea, serrata, petidata, uirinqtie glabra, 
viridia, reticukdim venosa. Petioli brevissimif semiieretes, 
glabri, supra cannliculati, Umbellae 5— IQ^florce, pedunailatte. 
Pedunculi erecti,Jirif)rmes glabri, 3— ^poUicares, terni, pari)m 
infra apicem catdis siti axiUares simulantesr Pedicclii tcretes, 
glabri, bast involucellis duobus siibrotundo-omtis muniti, sapi'ks 
simplices, nudi, \^lori rariiis divisi medio hibracteolati, in Di- 
dyraocarpo proximo calyx campanulatm Udenlaius, scniina 
ovcda nuda non. appendiculata. 

L. serrata. 

Crescit in Nopalia. WaUkh. 7 ^. 

In the Lambertian Herbanum is a single specimen of' this 
plant, lately sent by Dr Wallich, the indefatigable superinteii- 
dant of tile Calcutta Botanic Garden, with the name InearviUea 
species attached to it. The specimen, otherwise very perfect, is 
without flowers; but from the great aflinity it bears to Didy- 
mocarpus, it is very probable that it agrees also with it in the 
form of its flowers, as well as in the disposition and figure of its 
anthers *. » 


* Since the publication of my little paper on Rhododendron, Ac. in the PhiL 
Juum. (vol. vi. p> 47.) a friend boa pointed out to me, that the union of the genus 
.Itedea (excluding Attdea proennheni) with Rhododendron, has been long ago pro¬ 
posed by R. A. Salisbury, Esq> in bis observations on Rhododendron chryoanthum, in 
Lhc late periodical work entitled Pnradlsus Londinensis.’* I take this opportunity 
of mentioning, that the following improvements and corrections may be inade on 
the character of RKodadendSon: P. 49. for " basi fairsuta.” read “ sscpiils bast bir- 
suta.” After “ S-valvis,” insert “ (in jR. arhoreo lO-locularis, lO-valvis),” For 
“ 8|Hce dchiscons,” read “ ab apice dehiscens.” The columella should have been 
descrifted columella 5-angula (in R. arhoreo 10-anguIa).” 
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Aet. XV.— Notice of a specks of Cannibalism^ practised in 
the interwr of Sumatra^ together zeith some particulars rela- 
tive to the Customs of the Inhabitants^ and the produce of the 
Country almit Tapanwly^ including the Camphor Tree 
Comniunicatc?d in a Letter from India*. 

'*5 

1 . CannibeAkon^ ami Customs of'the Battas. 

As the Helen is still in company, I sit down to fulfil my pro¬ 
mise of an account of Tappanooly, and the Battas who inhabit 
the interior of that part of Sumatra. They had been stated to 
be canmbalSf and we were curious to ascertain die fact, and 
learn something of |o peculiar a state of society. We therefore 
assembled some of the most intelligent chiefs, whom we examin¬ 
ed at length respecting all their usages and customs, and obtain¬ 
ed the most ample and indisputable information on every point. 
The history of these jxxiple is so extraordinary and peculiar, 
that I sliould not have credited it on any evidence less than that 
which we received, and which I should almost fear to commu¬ 
nicate, were I less convinced of its absolute correctness. 

That they are cannibals is placed beyond a doubt; but the 
circumstances and manner in which it is practised, are, 1 believe, 
unexampled in the history of the human race. The eating of 
men is not merely practised in war, as in some otilt>r savag(‘ 
countries, but is the punishment solemnly and deliberately 
awarded by their laws for certain capital crimes. Five cases 
are enumerated in which the eating of offenders is ordained, of 
which the first, amj, in their ideas the greatest, is adultery. The 
sentence is passi‘d in full council by the assembled chiefs, and is 
publicly carried into effect three days after, w^hen the whole 
neighbourhood is assembled. The victim is tied up, with his 
hands extended, and tlic injured party is asked what part lie 
chooses; he j^rhaps desires the ears; they are instantly cut off, 
and he deliberately eats them, either raw, with limes and j)cpj)cr, 
or dressed, as he pleases. Every person present then cuts off* and 
eats what part he likes; and after all are satisfied, the chief enemy 
cuts off the head, and carries it home, to suspend it in triiimpii 
on the top of his house. Thus the culprit is literally eaten alive. 

• Read before ttw Wernerian Society, 18th May 1822. 
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and with‘a coolness and deliberation, that I believe to be abso> 
lutely unparalleled. You will have difficulty, I know, in be¬ 
lieving this, but I tell it you plainly, according to the informa¬ 
tion we received from the people themselves, who seemed to 
think very little of it. Such severities of punishment must of 
coirse pperatc to make a crime of rare occurrence; and another 
check to its frequency is, that the injured party may, if he 
pleases, commute the punishment for a pecuniary compensation, 
which avarice often tempts them to do. In short, it seems to be 
like Shylock’s pound of flesh, an atonement the party aggrieved 
has a right to, and which he may dispense with if he pleases. 

The Battas are evidently of Hindoo origin, and these customs 
afford another example of the mUd spirit of that reli^on, which 
denounces damnation on the slayer of a cow or an ant, yet 
makes its sport of human life, and of every affection in our na¬ 
ture. Foimerly it was their practice to eat their parents, when 
they became too old to be useful, but they nay that latterly it 
has been abandoned. Now, you will of course suppose, that 
these people are in the lowest state of Imrlxirism to w^hich nature 
can be reduced; but, strange inconsistency ! it is quite the re¬ 
verse, and they have even many noble and estimable qualities. 

In point of veracity and sense of honour, they are as miich 
superior Jp the Bengalees, as we arc to Ixith. Their deport¬ 
ment anobehaviour is manly and independent. In some things 
their notions are carried to a most extravagant length ; a man, 
for instance, must not marry a woman of his own tribe, but 
must seek a wife in some other tribe, that acknowledges diff*erent 
ancestors. The breach of this rule is punishable with eating. 
This is carrying the idea of consanguinity much farther than 
we do. If two men quarrel, and their difference cannot l)e ac¬ 
commodated by mediation, they go to war; but before com¬ 
mencing operations, they must publicly proclaim the war in thc 
fmrs, that the odier may have proper waniing. If a man should 
kill another without this public proclamation of hostility, lie 
would be sentenced to be eaten ; but after it, such an act is legal. 
Even then, however, being only a private quarrel, he is not per¬ 
mitted to eat his enemy, though be may kill him. It is only on 
great occasions, when the whole nation goes to war, that cgting 
rneraics is permitted. At the fairs, it is a point of honour, tliat 
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no violence or treachery be committed : a man who carries his 
musket to the fair, sticks a ^rtvn branch in the mu//zlc of it, in 
ymjof of peaceable intentions. 

The Battas have a written character jjeculiar to them¬ 
selves, and books on various subjects: we have got an account 
rf)f five or six. The country in the interior is populous, arM 
well cultivated, and farther, almunds in gold. Camphor anti 
Bayarnin are the wild products of their forests, and are pro¬ 
cured in no other part of the world. Thus, few countries sur- 
pas.s it in natural riclies. Tlie people in the interior liave an 
aversion to the sight of the sea, tliinking it the abode of evil 
spirits ; and the inhabitants of the coast are in consequence oi' 
this an inferior race. They acknowledge one Supreme God, and 
three inferior divinities. Their names shew them to be of Hindtx) 
origin, as well as the title of their greatest chief, Sa Smga 
Mahn Rajah, Avhich is pure Sanscrit. 

So extraordinary a })e<)])lc would require to lx* lK‘tter know’n, 
and we shall probably sooner or later n>ake an ex^icdition inU) 
tlieir country. This will lx; very practicable, as tlie chief of 
Baroos, one of our friends, has lately married the daughter of a 
Batta, (>hief. I should have mentioned that women are ex¬ 
cluded from their human feasts. Who knows hut we may yet 
civilize and reclaim these j)e(>ple; I think they have sterling 
g(MKl qiialities Uiat would make it worth w'hile. At all events I 
should like to get among them, and have ocular proof of their 
c.u.stoms ; it may be we shall yet bo present at a human fea.st. 
We told the chiefs we were anxious to partake, and asked them 
w'hat were the epicuvean morsels. They laughed, but said the 
fialms of the hands, and soles of* the feet, were the pieces most 
prized. 

2. Account of the Camphor~trcc (^Sumatra. 

The Harbour of Tappanooly is a most noble and extensive 
one. The hills come down to its edge, and are clothed with 
luxuriant fore.sts of Camphor, &c. One settlement is on a very 
small island in the middle of it, iraxst romantically situated, 
where there is a small fort, two or three houses for the Resident 
and his assistants, and a small bazar of perhaps three or four 
Inmdsed people. 'Fhc |X)pu1ation around is very scanty, and 
their villages arc situated in the hollow of the hills, w^here they 
lie liid till you come close upon them. 
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AccmifU ^ Camphor Tree of'Sumatra. 

The Camphor trees are the monarchs of the forest, being <>{'- 
len a hundred feet perpendicular to the first branch; and they 
are as straight as masts. We ordered one to be cut down, and 
got a little camphor in it. The camphor is found in concrete 
masses, in cracks and hollows in the heart of the tree. Very 
little pf it finds- its way to Europe; it chiefly goes to China, 
where it bears a price about thirty times tliat of the China 
camphor, which is the article we use. The latter is the produce 
of the Laurus Camphora^ obtained by Wiling ; the former ol’ 
an imperfectly known genus, called by Gaertner, who only saw 
the fruit, Pyrobedan^s^ and is the natural jirotluct of the tree. 
It is not exactly known what occasions its enormous value in 
China, 3000 dollars a pecul trf 133 lbs. It ha.s been sujiposrcl 
that it was mixed with tlieir own camjAuir, and sold agmn in 
that adulterated state; but the difference of* price renders this 
improbable. I rather suspect that the Chinese, whose epicu¬ 
rism is very extraordinary and different from ours, use it in 
.some way or other for culinary purpt».ses. Besides the camphor, 
the tree yields an oil which is very pfjwerful. It only flowers 
once in four or five years, and was not in flower when I was 
there. I got, however, specimens last year. 1 scrambled over 
.several of the hills dufing the two days wo remained at 'I'appa 
hooly, and got some new plants. # » » * Here there is in i'aci 
a field new- and untrodden by the foot of science, :i harvest re¬ 
served for me to reap; and it shall not be negleele<i, for I have 
c'vcry advantage and opportunity. * * * * 

Indiaka, off Natkali., 1 
February 1820- i 


Aet. ^yi.—Semarks on the Larus Parasiticus or Arctic 
Gull; and on the Lat'us Rissa or KittiwaJee; mth an Account 
(^the Greenland Kittiwake;-^nd on the Colymhus Gryllc* 
By Laweknc3e EnMONDSTON, Esq. Zetland. 

I HE materials of a system of zoology, established on a broad 
and permanent foundation, may be exftected to Ix^ chiefly de¬ 
rived from the collected labours of individuals describing the 

■ Road Itcforc the Wernman Society, 4th and 18th May 1822. 
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s[x;cies of their respective countries; and had the value of this 
principle been sufficiently appreciated, Much erroneous, though 
ingenious, speculation might have been precluded. Influenced 
by this impression, I have occasionally had the honour of sub¬ 
mitting to the Society observations on S(»me species of birds, of 
which the history and distinctions seemed not sufficiently ascer¬ 
tained ; and, on the present occasion, I shall take the liberty of 
again trespassing, with similar views, on its attention. 

Although I am not aware of the circumstance, it is possible 
that some of the following remarks may have been anticipated 
by other ornithologists; but as they have been derived from 
Jong and personal observation of the birds to which they relate, 
in their native situations, and originally (piite inde|)endentiy of 
b<M>ks or museums, they may have their use, should this consist 
only in confirming the views of abler naturalists; for facts are 
sometimes more valuable in their confirmation than discovery. 

1. Larus Panmticus, or Arctic Gull. 

'J'Jic first species I shall notice is the Larus parasiticus, or 
Arctic Gull, regarding ^vhieh much diversity of opinion has 
existed; some authors lonsidering the white-breasted Arctic 
gull as a spc'cics distinct from the brown, while others mainhiin 
it, with equal confidence, to be the male, the latter being the 
female,—that, therefore, the diflerence is merely that of sex. 
I'lns opinion, however, I have unequivoailly proved to he er¬ 
roneous, by careful dissection. Of f<»ur of the while-breasted 
birds, which I opened in Zetland, in the month of August last, 
one was most clearly a^cnmlc full of eggs, the others were males; 
of an equal number of the brown individuals, all were distinctly 
r/iaks ; and before this period I had met with several females in 
the same plumage. Their difference, then, as depending on sex, 
is dispcised of. It must therefore be considered! as connected 
either with diflerence of species, or progressive changes of plum¬ 
age of the same species, for it is too general and regular to be 
referred to mere variety. 

In the size, general appearance, form, nuJdos of life, habits 
of migration, and anatomical structure, these two birds jx'rfecl- 
ly coincide; and this agreement has not, I believe, been mate¬ 
rially denied, even by those who contend for their distinetion. 
In ’.vhal, then, can they differ, except in plumage.'* Yet I, 
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fancy it will not be assumed, that diis alone is sufficient to esta¬ 
blish accurate distinctions, in opposition to the other circum¬ 
stances which I have enumerated, in which they thoroughly 
correspond. But if it shall be found that even this distinction 
is nugatory—if the two birds shall occur in characters of plum¬ 
age insensibly passing into each other, then, I apprehend, we 
should have sufficient evidence of the accuracy of the opinion 
which I am disposed to maintmn, That they are the same spe¬ 
cies, differing only in age; the white-breasted Arctic gull being 
the species in its adult dress, the brown individual Uie same in 
the young and im})erfect state. In this opinion I am happy to 
find I am sup|)ortcd by the authority of Montagu, whose in¬ 
dustry and zeal have so much contributed to elucidate British 
omitliology. 

I have procured specimens of the Arctic gull, in shades of 
plumage intermediate between its young, usually called the 
Black-toed Gull, and the perfect whitcvbrcasted adult bird; 
some of the former passing into the characters of the brown 
bird, and these again acquiring the adult appearance. 

They breed in the same situations, and promiscuously ; and 
single pairs, sometimes of two brown, or two w'hite-b®easted 
ones, or of a brown ifnd white, with their nest and eggs, are 
often found on one sejiarate hill, so far removed from other 
haunts, more numerously occupied by their sjxscies, as to render 
this prix)f little subject to suspicion. This remark of their pro¬ 
miscuous pairing will also lie strikingly ainfirmed by traversing 
the heaths where they ai*c most frequent. But this habit, 
though strongly corroborating the opinioi» I am supporting, is 
not essential to its establishment; even the opposite fact might 
very naturally be reconciled to its accuracy. A more indirect 
objection may perhaps occur, from the generally correct ana- 
logy of the other gulls, which are not observed to breed till 
they have attained to pennanent and perfect plumage. It will 
be remembered, however, that this bird, and the Sklia gull, are 
so strikingly distinct in tlieir general aspect, and in' many of 
their habits from tiie gull tribe, that they have been very pro¬ 
perly formed, by later naturalists, into a separate genus 
and hence this apparent objection does not apply. 

If they are separate species, we should naturally expect to 
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find some difterence in their young, but no variety have I ever 
met with, farther than what is casually found to affect the young 
of any one well ascertained species of bird, some individuals 
being of darker, others of lighter shades of plumage. 

On a heathy hill, in the Island of Unst, Zetland, which has 
long been a favourite resort of the Arctic gull, and where I 
remember, some years ago, to have seen more than filly pair, 

I did not, last year, find above five. They have been observed 
to be gradually decreasing in number, from the hill being ebn- 
stanily exjx)sed to the depredations of idlers in quest of tlieir 
nests. The few that remained were all white-breasted, with one 
brown individual only. And this would seem anodier presump¬ 
tion for the opinion, that the brown is merely the Arctic gull in 
imperfect plumage,—for, from hardly any of the young being 
reared on thia spot, and from the general fact, which I conceive 
nearly established, that certain families of migratory birds, and 
their descendants, regularly occupy certain situations, I should 
t»ncludc, that, in this instance, only some of the old stock could 
have been able to remain. 

During the breetling season, this species confines itself mostly 
to thesheaths, leeding chiefly on the insects that frequent the 
marshes. Occasionally a straggler dashes along the shores, to 
the terror and annoyance of the Terns and lesser gulls. Tlic 
kittiwake seems peculiarly the victim of its j)ersecution; but in¬ 
deed hardly any birds of its size are secure from the attacks of 
this aquatic liawk : when stimulated by hunger, it hesitates not to 
assault and harass them, to compel them to disgorge their food. 
I once witnessed a rery animated and amusing chace of this 
kind, when the game was the common wild pigeon. This bird, 
which displays great agility and rapidity ol' flight, the Artie 
gull seemed as easily to overtake, as had a hawk been pursuing 
a heron. In the celerity of its flight, and the precisitm with 
which it hit its object, it far surpassed any hawk, and for whidi 
the terrified pigeon seemed to take it. 

The joint of the ying projecting so as to form a kiml of spine, 
its rapidity of flight, muscular energy, anA Iwld disposition, 
must render it a very formidable opponent. It is not easily do¬ 
mesticated, unless taken very young, although so bold juid fami¬ 
liar In its native state. 
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The vohie is very i^milar to th?it of the kittiwake, but stronger, 
anti not sp defined. Both these species Ibllow nearly the 
sawn periods of migration, apd, I suppose, visit th^ same lati¬ 
tudes. It is curious, however, that while some of the young of 
the kittiwake'remain throughout the winter in Zetland, I know 
of no instance where an in^vidual of the Arctic gull has be^n 
met with there during that season. That singular instinct, which 
seems to icondemn it to depend for its chief supply of ftxKj on 
the superior industry or dexterity of ojther birds, irreristibly im- 
(xslling it to fidlow the main body of those caterers for its sub¬ 
sistence, in their great periodical migrations. 

S. Larus Rusa, or KittizeaJee. 

Of the multitudes of the Larus rissa, or Kittmdkey that an¬ 
nually arrive in Zetland to breed, large fiocks are observed to 
keep apart frmn those which repair to the usuid haunts for in¬ 
cubation, resting on the water, or on low rocks; and, from their 
not breeding, are termed, in the dialect of the country, Yeehl 
Kittiwakes. This singular fact in their history has been stated 
by Dr Edmondston, in his “ View of the Zetland Islands,” but 
I am not consdous that any explanation has yet been ofieiied of it. 

1 regret that indis{jfisition prevented me last season from pro¬ 
curing any specimens for dissection, since 1 suspect those Yccld 
Kittiwakes to be merely the young of tlie first year, which, al¬ 
though attained to perfect pliunage, have not yet acquired the 
faculty of propagation. Of all the individuals of this species 
which are met widi in Zetland during the summer, I have never 
observed one that is not in the aduH piumage; and it .seems 
more reasonable to suppose, that so large a number have not 
attained the power of continuing thdr species, than that they 
have lost it; or that they are aU of one sex. 

If this opinion l>e correct, it will estabUsh a fact, which it may 
foe useful to keep in view in ornitholc^cal distinctions, but to 
which sufficient attention has not always been paid, that although 
a bird may l)e arrived at mature plumage, it does not* necessari¬ 
ly follow that, in other respects, it is perfect. 

1 suspect this general remark may apply to the three more fami¬ 
liarly known species of the Greater and the Lesser black-backed, 
and the Herring Gulls. During the summer, when the her- 
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ring^8, ill thoir passage southward, swarm on the coasts of Zet¬ 
land, numerous flocks of these Uiree species of gull, in all pos¬ 
sible stages of plumage, are found attending them. Many of 
these are in mature plumage, but are never observed to frequent 
tl\c cliffs where their species breed, and are therefore also called 
y^eeld. I have opened a few of thera^ and their sexual appear¬ 
ances Were very imperfect. 

At a particular time of the tide the herrings descend from the 
surface, and, during the interval of their absence, these gulls 
generally repair inland, and rest amongst the heaths. As sixni, 
however, as die tide changes, and die herrings ^ain rise, they 
tumultuously quit their retreats, and, by their wild and discord¬ 
ant screams, express to each other the anticipated joy of their 
approaching feast. When they take wing, it is a sign that the 
|ieriod of fishing is at hand. I have often been astonished at 
the precision and regularity with which flocks, far removed from 
the view of the sea, seemed, from a state of tranquillity and re- 
|X)se, suddenly to display bustle and activity, and instantly bend 
their course to the fishing-ground. This has been supposed to 
depend on a' certain change of the air, coincident with the change 
of tide;, which, though not cognisable by our senses, may be evi¬ 
dent to theirs: but such a change and such sensations seem quite 
hypothetical. I should more simply account for it on the sup¬ 
position that oth^ individuals of their own species, engaged in 
the same pursuit, and nearer tire fishing-ground, had by their 
sounds or movements given them notice of what was going on. 

Young birds, Uierefore, often differ from adult birds, not less 
in h^its than in plvmage, and often, when perfectly agreeing 
in the cme, they essentially differ in the other;—-remarks which, 
thcHigh suffidently simple, and obviously useful, have been too 
frequently lost sight of hi ornitholc^cal discussion. 

The kitliwake, from its number and familiarity, affords also 
an excellent example for studying the general habits of gregari¬ 
ous and migratory birds. One remark, its history well illustrates, 
which, 1 believe, applies to all the larger and more regular mi¬ 
gratory birds, that they not only return anftuaJly to the situa¬ 
tions appropriated by their species for incubation, but also that 
only certain tribes of their species occupy certain parts of these 
situations, and that this right of property, as it were, is respected 
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and maintained, as long as any of their descendants remain to 
enjoy it; and that not until, from the multiplication of the in¬ 
dividuals of the tribe, their alKxles become too circumscribed, 
or until they are forcibly disjx)ssessed of them, do they go in 
quest of a new residence. 

Amongst those families and sjKscies, where depredations mn 
proceed only to a certain extent, and which have for some years 
reached their height, the numbers that annually arrive to breed 
are usually observed to be nearly tlie same; they are generally, 
I believe, greater the year succeeding one favourable for inen- 
bation, and when the. young have been remarked to be very 
numerous. 

With regard to those, on the contrary, that are hardly ever 
suffered to rear their young, progressive diminution annually 
takes place. Yet, although repeatedly disturbed, they do not 
quit the scenes of their former domestic happiness, but regular¬ 
ly, and ineffectually, attempt to renew it, till at length, each 
dropfnng off* by "age or accident, the family becomes extinct. 

It is interesting to observe the few that remain, still linger¬ 
ing over their ancient haunts, even after their nests have been 
repeatedly pillaged, and the season for renewing them goije past, 
and zealously endeavouring to defend them from intruders, or 
by their restless movements, and anxious screams, reproaching 
tht>se whom their threats or assaults were unable to expel. 

If they were not under the operation of this powerful ^d 
imperative law of instinct, why should they pertinaciously cling 
to particular spots, where they are regularly persecuted and 
prevented from breeding, and not seek^ii asylum in other situ¬ 
ations unoccupied and unmolested, or retire to comparatively 
protected ones, in the vicinity'of individuals of their own species, 
with hardly a hill intervening? If I Inistake not, this remark 
extends to herons, rooks, and black-headed gulls; and though 
some exceptions should exist, the general observation will have 
its advantage. 

I have had occasion peculiarly to verify it, in what has be¬ 
fallen some migratory birds, that breed in situations easily acces¬ 
sible. The lesser mews, and terns, and oyster-catcher, for in¬ 
stance, that breed in flat, exposed situations, near the shores; 
the curlcAv and Arctic gull, that breed on the heaths, have be- 
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Conie extinct in some districts, where hut a few years since they 
were numerous; nor is it observed that, when they decrease in 
one situation, they projKtrtionally multiply in another. And 
should we not naturally suppose, that when molested in one 
quarter of a country, they should rather remove U) another jiart 
Iff it, where they find iheir own species and congenerous .birds 
undisturbed, than, from being iKsrsccuted in any particular 
part of a country, infer, if I may so express it, that they alone 
of their species, like the “■ dove of the deluge,” have there no 
resting plac*e, and emigrate to distant and unknown regions 
Why may not instinct attach them to a distinct situation, as well 
as to a particular kind of elevation, or soil, or climate, or form 
of nest.^ It may be as difficult to change the impulse that deter¬ 
mines certain fahiilies of birds to definite situations, as that Avliich 
attaches their species to certain countries, or to a ])artlcular form 
of nest,—to make the arctic gull Breed on the shelves of rocks, 
or the aiiks on the heaths. I do mit assert that no addition is 
ever made to certain families of birds, but that these iamiiics, as 
long as any of them remain, always possess the haunts of their 
predecessors. And this seems a beneficent provision of Nature 
to preserve a due balance in the diflusion of each species, and 
to prevent the fm|uenl quarrels and fatal contests among the 
feathered tribes, whicb the want of it would inevitably occasion. 

It is, besides, inconsistent, first to assume that birds are 
mainly intended lt>r the use of man, and then, Tantalus-like, to 
remove them from his reach the moment he wishes to avail 
himself of their advantage; but this woultl be the case, if it be 
not generally incorrect, tliat birds remove from th(>sc “ritual ions 
where they arc molested ; and if it be not incoiTcet, we ought, 
in exploring thooc retreats to which they are presumed to re¬ 
move, to find a proportional increase in number. 

It would, therefore, appear to be erroneous to suppose that 
birds withdraw to more retired haunts, as their enemies or civi¬ 
lisation increase; but more natural to conclude that they have 
been extirpated in certain situations w'hich they once inbabtied, 
and where they are now im longer U) be found; and hence we 
may anticipate the extinction not only of (Mjrtain tribes of the 
same ?«pecies, but perhaps of ctyrtaui specie's Uiemsclves, from 
the pnigressivc increase of similar causes of extermination. 

VOL. vri. Ko. 13. JULv 1822. 


G 



98 Mr Edmojadstou m the KUtHwake, 

The kittiwake, like most of the gulls, is frequently on wing, 
and is a very industrious and expert fisher. Its usual mode of 
catching its prey is, like the gannet or the tern, to precipitate 
itself with sudden velodty from the air, several feet beneath the 
surface of the water. 

It is familiar, and easily tamed; but, apparently from the de¬ 
licacy of its constitution, it seldom lives long in confinement. It 
is subject to a disease very similar to tlie tubercular phthisis of 
the human specie.s. After employing many unavailing cfibrts 
to save a favourite individual I had domesticated, and originally 
procured, by rescuing it from tjie insidious attacks of a cowardly 
raven, it continued to languish, and at lepgth died quite ema¬ 
ciated. I opened it, curious to know the muse of its death, 
when 1 oljserved the lungs quite studded with tubercles, and 
ulceration surrounding them in every direction. We know how 
much pliysiology is indebted to comparative anatomy for its 
advancement; and a more extended and accurate investigation 
of the diseases of the lower animals, than they have yet received, 
might elucidate principles in general pathology, which are still 
so ambiguous and obscure. 

This specks lays twp eggs, and its young is now generally 
admitted to be what was so long described as a distinct species, 
under the name of Larus tridactykts. Indeed, it is not a little 
singuliur that so glaring an error should have been only ao re¬ 
cently removed. This is, however, but another example of the 
little accuracy in distinction which may he looked for, from tlie 
mere consideration of the external charaosters of birds. In tliese, 
it is true, the kittiwake and its young differ much; yet who 
could ever doubt they were the same spedes, after having seen 
Uiem together in their native cliffs? 

' But although the tridactylm of most authors he without any 
question the young of the luttiwake,t a bird has been described 
by other writers as thejsame, on which I confess some doubt 
may exist. 

Last November Icobtmned several specimens, one of which was 
sent to the Wernerian Natural History Society, of a bird similar 
in many respects to the kittiwake, but remarkably different in 
Olliers. The upper part of the neck and head is pale bide, he- 
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hind e*u;h ear a spot of a darker diade of the tame colour; the 
plumage otherwise similar to that of the kittiwake. 

If it be ikA the Larus Rism, it seiftnii clearly undescribed: if 
it bC) it at least pfeseuts a varicity of habits before unascril^ed to 
that species. 

• In Zetlaaid, a few of the young of die luttiwiike remain dur¬ 
ing the winter, and tihey are sufficiently clearly marked throi^h- 
out that season by the block bill, bars of tbe same colour across 
the wings, at the tips of the tmbfeathers, and almost surrounding 
tile neck; but from them, the bird I allude to differs remark¬ 
ably, and it se6ms as different from the adult kittiwake as the 
Lams canus is. I had frequently observed tliese birds in Zet¬ 
land towards the end of autumn, in small flocks, generally fre¬ 
quenting exposed bays; but taking it indolently for granted 
that they were mewly the young of the kittiwake, I had not 
thought of observing them attentively. 

Wishing, howeverj last autumoj to procure some .specimens^ 
and observing them unustially numerous, their peculiarities veere 
more attended to. The plumage of all seemed perfectly and uni- 
formli" alike, and peculiarly full,—much more so, it occurred 
to me, than that of the kittiwake i quite like what 1 have re¬ 
marked in the silvery gull. Its skin was very thick, and de¬ 
fended by a layer c»f fat, such as may be found in the same 
sltuadon in the auks; mid these arc peculiarities I have usually 
observed in arctic birds. It was also in a much greater degree 
difficult to kill than the kittiwake. Great numbers were fre¬ 
quenting die coast, qn# were apparently devoid of fear. Mul¬ 
tilines wei'e taken with a hne and fishdiait. They seemed; 
on then* %st appeanmee* very niuch emaciated and fatigued, 
I presume from the effects uf reipeHt aud fsnotracted:, migra¬ 
tion, but even'then wtagh^d fully as much-as the khtiwake 
in its best plight. , Ills fonh seemad Wre elegant erect, and 
elongated. Its mode of ffiglit ofsoqir^i to iae to be. 
not unlike that of the lowing. Itp sexual organs were very 
distinct, not at all bbsourej hke those of’ the yous^ kitti- 
wake, from which it was well distinguished," whfen they were 
seen contrasted with each other. If these, then,* be the same, 
how happened they to present such diffeienoes. at the same 
season ? And how is it accounted for, that these birds shouhj 

o 2 
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make tlieir appearance on the coast, after the migriuion of 
the species had been sp complete, as to leave only a few strag¬ 
gling young l)ehind ? And how, also, on this suppo^don, can 
it be imagined, that they should so suddenly and uniformly 
have changed their plumage so very far from tlic few that had 
remained behind, and which they must have perfectly resem¬ 
bled not two months before, and now diflering not only so 
much in plumage, but also in habits, while not a single adult 
bird was” found accompanying them, though their departure 
must have taken place together ? But perhaps they were not 
tlie young of that year. How, then, is this difficulty avoided, 
that, when the kittiwakes arrive in Zetland in spring, all pre¬ 
sent, without one exception, the adult plumage ? Yet the young 
are not then so old by several months as on this supposition 
this bird must have been. 

This variety was to be found only for about a month in the 
neighbourhood, where it was first so numerous, and soon almost 
entirely disappeared, while some of the young kittiwakes still 
remained. 

The supposiiioii that it is merely the young kittiwake hatched 
in higher latitudes than Zetland, and therefore pinbaUy more 
advanced in plumage than those of the same age produced in that 
country, does not account for the total absence in the jjrescnt 
instance of the parent birds, independently of other objections; 
nor am I quite certain that the kittiwake docs breed in Green¬ 
land, as has been alleged. It may perhaps appear that it has 
been confbuiided with this bird, and that this is the only Green¬ 
land kittiwake. Possibly this gull may have the same relation 
to the Larus cantts, that the Larua Islandkus (described in the 
4th volume of the Wernerian Transactions), has to the herring 
guB; for it will not be, I suspect, disputed, that die Iceland 
gull is a distinct species, \riiatever ornithologist may claim the 
primnty its full and accurate description. 

Unwilling as I am to multiply species, anxious rathet to rim- 
jdify and reduce thfem, I yet confess my inability at preset to 
account for the peculiarities in the habits of tins Hrd, but on 
the presumption of its beii]g a separate species, a species distinct 
at least fi^m any described British gull. 
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It is termed in Zetland Crm imaj or the Crow^ull, though 
I think they apply there the same name to the young kittiwakes 
after they have begun to ily, much in the-same way as they de¬ 
nominate the young of two or three other species of gull Scoree. 
If it then be an undescribed spedes, .we might have a Larux 
,corvus added to the list. « «, 

As, however, 1 have only had my attention directed to it 
since last autumn, what I have here stated regarding it must 
be considered as coming from limited experience, and rather as 
hints for the remarks of others, than as ascertained definitively. 

I shall, however, continue my inquiries regarding this doubtful 
bird, and communicate their i«sult to tli(e Society. 

3. Cdyvtbus Chylkf or Black Guillemot. 

Some obscurity still exists regarding the history of this spe¬ 
cies, whicli it is my present object to endeavour to remove. 

One opinion maintains, that this species changes its black 
summer plumage to a grey mottled appearance in winter. Ano¬ 
ther considers this difference of appearance to depend on diffe¬ 
rences of species,—while a third refers it merely to tlic distinc¬ 
tion of age; the black being the adult, the grey the young 
bird. 

This latter opinion is that which I entertain, and I conceive 
it to be the only one capable of avoiding the inconsistencies 
that attach to the others. 

The black guillemot has been stated to produce only one 
young during the Vear. This, however, is incorrect. It lays 
two eggs; and very seldom indeed is its nest found without 
two young ones. If this species do not migrate from Zetland 
during the winter, it ought then to occur there at that season 
in considerably greater numbers than in summer. This is, how¬ 
ever, decidedly opposed to all my observations. The number, 
on the contrary, is certsuply less. ^ 

Partial migration, then, does take plase; and nothing ap¬ 
pears more easy to suppose, than that the old migrate,, while 
the greater part of the young remain behind. 

The departure of the black individuals occurs soon after tlic 
young have quitted the cliffs; and when migration migh^ be cx- 
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pected to take place. This disappearance is^ertd and sudden, 
far in autumn I have not observed any of this spedes in stages 
of plumage intermediate between the grey and black. 

The reappearance of the black in spring is also sudden, and 
the number of this species at tliat season appears also greater 
than >in winter, and it is in spring that the different steps of 
change, from the grey to the black, are well marked. All this 
quite accords with die opinion I have adopted, and I suspebt 
with hardly any other. 

If even any unequivocal instance could be produced of an 
adult guiUemot assuming, during winter, the plumE^ of the 
young, it would not invalidate the general conclusion I have 
stated; for still the undeniable fact would remain, and be un¬ 
accounted for by the hypothesis to whidi I object, that many 
perfectly adult birds arc met with during winter; and if excep¬ 
tions arc admissible to the one opinion, they are equally so to 
the other. 

But die observation of the transition of the old to the plu¬ 
mage of the young could effectually be made, only when the 
bird was in a state of confinement, and in a few solitary instan¬ 
ces yet to this experiment a valid objection might be kated, 
that from domestication producing its well known effects in vary¬ 
ing the plumage, and modifying the habits of animals, this ex¬ 
periment of itself might establish nothing general in respect to 
what regularly occurs in their wild and native state. I do not 
deny that such an experiment would furnish a strong confirma¬ 
tion of the opinion which I am opposing^; but kill die other 
difficulties would have to be surmounted. 

Wc see the young passing by progressive steps to the plu¬ 
mage of the old, but wc remark no reverse gradation. But, if 
the opinion I have endeavoured to refute be correct, the change 
in the latter ctise must be instantaneously and universally effect¬ 
ed. 

The plumage which, ills asserted, the parent bird presents in 
winter, is precisely that of its young ; and why it should assume 
diis rather than any other, is perhaps a little suspicious. 

The climates where this supposed winter change is accom¬ 
plished are not all Arctic ones; and the opinion which conjee- 
hires this change, states no peculiarity in this species that can 
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«cic»uBt for this singular jsmd radical deviation from the habits 
of other mmilar birds. 

The individiMils I haye met with in Zetland during winter, 
especially in the be^nning of that seas&n, are less sensible to 
danger, and dive less readily on the fire. These facts, I remem- 
*ber, struck me before I had formed any idea regarding the 
migration or change of plumage of this species, mid ore charac¬ 
teristic of young birds. 

Frequently black guillemots are found dining every ^riod 

the winter; and that such appearances are rather exceptions 
to a general law of migration, apparently not very imperative, 
than to that of change of plumage, seems too obvious to be in¬ 
sisted on. 

The general habit of this genus is to carry the young to sea 
some time before they are capable of using their wings for flying, 
at least to any considerable distance; and, hence from deriving 
their food cliiefly from diving, and from the comparative ab¬ 
sence or disuse of flying, we naturally might expect that the 
greater part of the young w'ould be unfit for distant or pro¬ 
tracted migration, at the period of the disappearance of the old 
birds? 

The only objection that occurs to the opinion I have adopted 
seems easily removed. It is, that the young should so far dificr 
from the adult birds in their habits of migration. But, what¬ 
ever opinion be held as to its cause, the fact is certain, that the 
numbers found in Zetland in autumn are much less than those 
met with in tliat country during winter. And to account for 
ihis; the supposition,* as the general principle, of some of the 
old and young promiscuously dejiarting and remaining, is sure¬ 
ly quite as inadequate as the otlier, and beades, requii’cs the ad¬ 
mission of what is chiefly disputed, that the plumage of the old 
is changed to dial of the young. But there is nothing, a priori, 
to prevent the supposition, that the young of certain species of 
birds ^puld inhabit, at certain seasons, countries 
those resorted to by the parent birds; am^ this presu^^ion is 
amply confirmed by experience and analogy, and derives still 
more forcible confirmation as we descend in the zoological scale. 
Whvf indocfl, young birds should not differ in habits of mi¬ 
gration, as they do so frequently in characters of plumage from 
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the perfect species, it is not eas^ ^ believe; and here what 
seemed a plausible objection to the opinion, becomes another 
presumption gf its accuracy. 

The final causes, of migration have been often too restneted, 
confined almost cscdusively to incubation, food, and climate; 
but these causes hardly apply in the present case; for the iiidi^ 
viduals of this species that winter, in Zetland are in as good 
})light, and possess as great an abundance of food, as at any 
other season. We must recollect that animals do not exist merely 
to preserve themselves, and to continue their species, but to mi¬ 
nister to similar purposes in others, to become their food, cm* to 
diminish their number; and migration facilitates tliese objects. 
What, for instance, should have become of one of the cliief 
sources of the wealtli of the Icelander, or of the light and 
life'" of the Greenlander, if the eider-ducks, in the one case, were 
to remain all the year, where so many pass the winter; or, in 
the other, if the seals should think proper to prolong their spring 
or autumn jaunts to those mysterious and unknown regions, 
where the, hungry and superstitious fancy of the Esquimaux^ 
impatient for their return, delights to exhaust itself 

Hut, the young birds may not be able to obey tliis usefKl and 
powerful law of migrd&on, from not jKt.ssessing strength suffi¬ 
cient to encounter the same fatigues and hardships as the old; 
;ind lienee are left behind till they have acquired the perfect 
powers of tlieir kind. 

Temporary and local circumstances may also give rise to 
habits of migration, as well as instincts, proceeding from causes 
of general and jiennanent o|)eratU)n, and these may be continued 
through many generations, when the accident or necessity w^hich 
first producec.! them no longer exists. Illustrations of this re^ 
mark are familiar to every prac;tical qaturalisl. 

The Grey Guillemots found in Zetland in winter, are there¬ 
fore merely the young of the Black Guillemot remaining behind, 
while^femrcnt birds migrate, and perhaps carry along with 
fhem IP|ew of the igore advanced and vigorous of their young. 
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ColyTnbua Minor or Leaser Guillemot.—^Zca Pica or BTack- 
billed Auk. 

These J coacur with that indefatigahle and intelligent omi- 
thologlat'Dr Latham, in con^dering as the immature birds of the 
foolish guillemot and razor-bill. My reasons for this opinion 
1 shall reserve till the observations I propose making on' these 
species during this summer in Zetland be completed. 

Muntagu’s reasoning on the other side, is very full and inge¬ 
nious, though certainly founded on too partial observation. 

EniNBuaGii, ) 
nst April J8S2. J 


Art. XVII.—On a spedes of Earthy Matter spontaneously 
Combustible. By John Murray, Esq. F. L. S., M.W.S., 
&c. &c. Communicated by the Author. 

As you had the goodnes to insert in a former number of the 
Edinburgh Philosophical Journal, the results of a chemical in¬ 
vestigation of the projierties of a liquid matter which I collect¬ 
ed in the crater of Vesuvius, I have taken the liberty of sub¬ 
mitting a description of a peculiar species of earthy matter, dug 
up 'at AshUyluig^ in the parish of Wirhswork, Derbyshire^ 
which is remarkable for its spontaneous combustion. I have 
not Ix'en able to submit it to a very minute cxamin.'ition, but 
intend to do tliis wlien at leisure, and I may then have it in my 
|X)wpr to send you a^niorc rigorous analysis. This remarkable 
earthy matter tvas discovered about fifteen years ago, about six 
feet below the surlace soil, by labourers engaged in “ soughing'" 
some land, situated on a declivity nearly at the base and SW. 
side of Allpont, the greatest elevation in the south of Derby¬ 
shire. The following are the strata incumbent on this sub¬ 
stance : 

Surface soil, from 6 to 8 inches deep. 

"White clay, 2 feet thick. 

Blue clay, 3 feet tliick. 

Then proceeds, 

* The substance referred (o, S lect thick. 
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Unckrue^tli tkis is a stratum of lapideous mattecj called by the 
people Toadstoncj (amygdaloid,) but which is a simple aggre¬ 
gated mass or Breccia, com{X)sed of fragmented pieces of a dark 
red sandstone, agglutinated -by peroxide of iron. The water 
beneath these deposits is an ocHrey sediment. . 

This peculiar matter was immediately pronounced to be*a 
rich and valuable soil, and consequently a conriderahle quan¬ 
tity was rmoved and put up into a heap near the garden wall, 
for the purpose of employing it in horticulture. It had only 
Imn in this fOTm twelve or fourteen days, when it emitted co- 
pnxms volumes of smoTcc, accompanied with a pawerjkl si^phu - 
reous smeU. The farmers, in order to extinguish it, ordered 
water to lie thrown into the mass. This, however, only in¬ 
creased the evil, and, at the imminent hazard of suffocation, it 
was necessarily removed to a‘ distance. 

A small' quantity had been scattered on some meadow-land. 
The grass iminediaiely withered, tmd several years elapsed be¬ 
fore it recovered its wemted fertility. 

The reridue of two cart loads (aftm: this spontmieous emnbus- 
tion), would not till a wheelbarrow. 

The external or pl^rieal characters of this substance *'would 
induce us to believe it to be a rich dark mould. It is ming¬ 
led with fragments and fibres of d^^iyed wood, and with 
glistening metallic particles. It has a conriderable avidity for 
moisture, and soon becomes humid. Dissolved in distilled water 
it possesses a ferruginous and styptic taste. 

When ignited in a platinum spoon witli a spirit-lamp, it be¬ 
comes light brown, with interspersed minute shining particles, 
apparently metallic. It glows in this flame like pyrophorus, 
giving off copious and sulphureous vapours. The sulphurous 
arid gas thus found was announeid by its peculiar smell and 
dense smoke, when a st^per mobtened with ammonia was 
brought near. 

400 grains ignited in ajdatinum crucible left only 66.5 grains. 
'J'he loss, tliereforqt of ^3.3 grains was principally carbona¬ 
ceous matter and sulphur. 

400 grains acted on by muriatic acid left 178.35 grains. This 
loss of 331.75 grains, shewed the quantity soluble in that krid. 

A portion was dissolved in distilled water, and the solution 
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passed through filtering paper. This was examined by re- 
agists. 

Stdphurk add did not darto th^ soltition> consequendy the 
absence of soluble vegetable matter was inferred. 

Alcoholic sdution of iodine produced a muddy dnnamon 
eblour, and a ahiiung glas^ fij^ pmaded; its surface. 

MuruO/eaf afremoniaedhilnted no taaoes <!f tdiimina^ A s%ht 
effervescence was produced with as well;as with dU^d 

addSf probably aUribntable to the acidi^cation ^ the su^har. 

Pho^kaie of soda, &c, gave, by a doudy opadty, indicatioiis 
of magnesia. 

Owedate ^ ammonia produced copious white douds, and in- 
cheated lime. 

Suednate of ammonia ohd tincture qf galls^ evinced the pre¬ 
sence of iroft, which was more distinctly and less equivocally 
indicated by ikio prusdaUs (^j^ftaeaa and ammonia. 

Pure ammmia imparted a edight Uue tinge, and a cylinder 
of polished iroUf after somchours, exbilfited a coppery film ; the 
presence of copper was therefore presumed. 

Sulphuret qf ammonia changed the solution as black as ink. 
C^omate qf poiassa produced, a.yeUowp«edpiiB.te^ and hy- 
droiodate of peiassa yielded yeUowishgreen fiocouli, which sub¬ 
sequently settled into a lighter ycBow colour; lead, tliCTcfore, 
was clearly determined. 

As nitro-muriate ^ plcdmsm indicated no ehan^ whatever^ 
it was evident polassa was absent. 

Solutions of silver evinced, by cepious curdy precipitates, 
that^w,wrifl<c« were present. 

Muriate and nitrate of baryta, in like manner, proved that 
sulphates abounded considerdbiy, f 

From these exhibitions, ks probable constituents, on the effu.. 
sion of water, are carbonaceous matter, miiriate of soda and 
magnesia, and the sulphates of lime, lead, copper., and iron. 

Its spontaneous ignition may be accoimted for, by the united 
action of air and water on the sulphiir, in ^lontact with metal¬ 
line and carlwnaceoiis matter, analogous to the phenomena some¬ 
times exhibited in the aluminous schistus at the Hurlet mine, 
near Faislcy; or, .that of a paste of sulphur and iron-filings, 
when moistened. 
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Aet. XVIII.—On the Methods of separatiTig Lime/huH Mag- 
n^da *. By C* Daubeny^ M. D, M. G. S. 

Xt has often struck me, that the discordant results which the 
expcrimeiUs of different cbeuosts so o^im .exhibh, where tke 
Analysis of the. same substance is attemptodi by different means, 
may in part be expUdned, from their overiooking the affinity 
which mutually subsists between two salidoble bases, or be- 
tweim the compounds which they respectively form with acids, 
when both are dissolved in a a>minon menstruum. 

1 do not pretend, indeed, to bring fcorward as ori^nal, an ob¬ 
servation too obvious in its nature not to have occurred to other 
•chemists f; and I even recollect, that the late ingenious Br 
Murray, whose death is so great a loss to science in general, and 
to this branch of it in particular, appeals to the above principle, 
in attempting to account for the manner in which substances 
that, under existing circumstances, are found to be sparingly 
soluble in water, might have been brought into combination 
with it, by the cooperating affinity of other bodies aJr^y. con- 
taaned in the general rolvent ' 

It nevertheless app^s to me, that this circumstance has been 
too little attended to as affecting the operation of the general 
laws of affinity between bodies in opposite electrical states, al¬ 
though its importance will be obvious, from a very few conside. 
rations. 


* Read before the Wernerian Society, 18th May 1628. 

■f* Dr Young, in Ms Numerical Table of Elective Attractions, iniblished in the 
Philosophical Transactions for 1809, remutcs, ** It is not impwsible that there 
may be cases in which the presence of a fourth substance, besides Uie two ingre- 
^dients of the salt, a^d the mediym in which they are dissolved, may influence the 
precise force of their mutual attraction, either by affecting the sdubOity of the salt, < 
or by some other unknown means; but there is reason to think that such are 
rare.” I am disposed to diflbr with that acute philosopher on the latter point; 
but am happy to adduce ^the authority of bis name in flavour of > the possibility of 
such an accident* 

4: Sec his *< Comparative view of the Huttonian and Wernerian Theories,” 
which is perhaps the best answer that has yet appeared to Mr Playfair’s Uoguent 
work. 
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Admitting such an affinity as wc suppose to exist between 
two earths, one of which it is our intention to disengage 
its present ccnnbination, through tlie agency of another acid, it is 
very possible diat if the dlvsUeni and quiesceni attractions are 
already nearly balanced, the intervention of the third substance 
may altogether prevent a decompc^ition from taking place, 
which, undar ordinary circumstances, would have been effect¬ 
ed. 

Witliout putting so extreme a case, nothing is more likely 
than that the affinity between two bases, existing together in the 
same solution, should so modify the results obtained by the action 
of re-agents upon eithar of them, as to augment or diminish 
raatorially the quantity of precipitate thrown down. 

That the latter case at least is not an hypothetical one, I shall 
have occasion to diew, in the course of the present paper, but 
there are abundance of facts already familiar to chemists, that 
can only be explained on this supposition, such, for example, as 
the increased solubility (or the reverse) of salts in water, con¬ 
taining some third substance in solution, and the resistance wliich 
metals oppose to the action of acids, when united with certain 
other Wlies 


* My ftiend the Rev. J. Coneybeare, has communicated to me the following 
fact, M'hich confirms the view I have taken of this subject. 

If chromate of lead and carbonate of potassa ore fused, a doultle decomposi¬ 
tion is supposed to take place, cbrtamite tiS potassa and carbonate of lead bchig the 
results, so that the former, from its solulaUty in water, might, according to this 
view of the rase, be separated from the latter by repeated washing. Mr Couey- 
hear. however, finds tliat the yellow solution contains an admixture of chromate 
of lead, which may be scjiitratcd by diluted nitric acid. After the separation of 
this precijHtate, (the further addition of idtric acid producing no longer any such 
effect,) the chromic acid or chrtnnate of potash may be obtained by evaporation in 
theanodo usually prescribed. 

The fact does not'appear to admit of a ready explanation, unless we suppose 
that the co-operating affinity of tlie chromate of potash for the chioma<c of lead, en- 
aUed the water tn ttdce np a portion of the latter salt, for Which it has not unas¬ 
sisted, an affinity powetfhl enbttgh to' overcome the ecdiesive attraction existing be¬ 
tween the particles of the substttnee itself- ' ' » 

The circumstance of a portion of chromate of potash remaining undccom- 
IMunded, might be adduced in favour of Bcrthollet's view's. 

Those who consider that entire insolubility among salts, is a property nearly tu 
uncommon as perfect infUsibility among bodies in general, will consider this fhet 
analogous to those already well ascertained, where w'j icr is enabled to lake up a 
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• Having now'poimed out tbe princifdes to whkh t 

amt r^fbting to the facts that wiH be deftailed in the 
ooui«eof this papor for a further illustratitm of it, I proceed to 
ccanmemt npon one of the oldest eind moBt favourite methods of 
separating lime from magnesia^ 1 >ueiai> that of comUnaig both 
with Eul^turic acid, and aveuling ourselves Kd the dif^nt solubi?' 
Itty of the two salts thus' formed^ as a meanSof separating thm: 

Of tlie formulae that have been recommended for this pur- • 
pose, the one menticHied by Mr Phillips in the sixth volUhie of the 
“ Journal <rf Science,” appears to me the most sat^aetbry, and 
to this 1 intend to confkie myself, conceding that any ohjections 
that may be raised against his plan, apply with equal force to 
the methods proposed by other chemists, so fkr as they «*e de¬ 
pendent on the srnne general principle. 

Mr Phillips ret^mmends, that the earth suspected to contain 
magnesia ^ould be dissolved in muriatic acid, that the muriates 
should be decomposed by sulphate of ammonia, tbe ammoniop- 
eal salts and water driven off by Exposing the whole^ after evar^ 
poration, to a red heat, and the residuum, after this process, 
(considered as conristing merely of the sulphates of lime and 
magnesia,) treated wjjh water already saturated with sulphate 
of Hme, in order to dissolve the magnesian without taking up any 
of the calcareous sulphate. 

By these means, it is presumed, that the difference m the 
weight of the dried salt before and after tbe solution of sulphate 
of Ume has been added, will ^ve the proportion of sulphate of 
magnesia present, and that we'may safely infer that of the cal¬ 
careous sulphate from the residuum aflm* such addition. 

Ingenious as this process is, I shall stiUe some objections iit 
sems liable to; the first knovded^ of whi^ I owe in a great 
measure toapaper published in the 12th vohtmeOfthe 
ffe CAwnic, by M. Longchathp. 

It is directed by Mr Phillips, that the sedutbn should be ex¬ 
posed, after die couversiem cf the muriadc salts into mil|diatea, 
to a temperature capable expelling die ammomacal salts and 
the water present. M. Longchamp, however, shews, that the 


freali portioD of a particular salt, with which it had previously beoqine sAburated, 
in consequence of the admixture of a new ingredient. 
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operator, in applying* heat, is placed in the dilemma of either 
not driving off the whole of the water contained in th^ sulphato 
of magitesia, and 1 may add, of not aubliinmg all the muriate 
and sulphate cS. ammonia present, or of separating a part of the 
^id combined with the magnesia 
♦ In the former case, he wiH of course overrate the ([uantity of 
magnesia present, by regarding the sul];^ate as dry, whereas it 
will contain, according to M. Longchamp, nearly ^ih of its water 
of crystallisation, and in the latter he is in danger of estimatmgdt 
too low, not merely from considering the sulphate as though it 
were a netetral instead of a but also from confounding a 

})art of it with the sulphate of lime left Itehind, owing to the 
very sparing solubility of the magnesian salt, aHer ejcposurc to 
a considerable heat. 

In order to ascertain the correctness of this statement, I Ik?- 
gaii by sulnnitting a given quantity of crystallised Epsom salt 
to a temperature not exceeding 212", and found that it was re¬ 
duced from 20 grains to 14.44, and that the rokiuum dissolv¬ 
ed readily in water. * . 

I then exposed tlte same quantity eff the salt to a strong red 
heat fdr about three hours, at the end of whidi time it weighed 
only 8.3 grains., and when treated with water, left an insoluble 
])o\vder, amounting to 0.7. * It v^as evident from this, that the 
salt had undergone ^ome change from the heat • which bod been 
applied; and that this was in part at least connected with a foss 
of acid, 1 proved by comparing the quantity 4^ precipitate tlmt 
could be obtained, by adding muriate of barytes to the solution 
of thfe salt which hacf been submitted to a temperature of 212” 
only, and that which had hem exposed to a red heat. 

From the former 1 obtained no less than 20.15 grs. of sul¬ 
phate of barytes, whilst the latter yielded only 15.7 grs. Great 
care was taken that both precipitates should be dlied under pre¬ 
cisely similar urcumstanpes, so that the ratio. which .they bear 
to each other may be ipli^ upon ais coitect; hut it seems pro¬ 
bable that neither of diem was reduced to the e.xtreine point of 
dryness, as 20,15 grs. of sulphate of barytes'would indicate 6,8 
gr. of sulphuric acid, whereas 20. gr. of Crystallised sulpliate 
of magneda contain only 6.5, and ought therefore to form no 
more than 10.2 gr. of the barytic salt. 
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If, therdbre,^ th6,real weight of the prmpitate in the former in" 
sUnce be put «t 19.^ it will stand in the latter at 14.Q7; aa 
20.15:19.8:: 15.7: U97. 

Now, 14.97 of sulphate of barytes indicate about 5.1 sulphu... 
ric acid, or 1.4 less than was present in tlie same quantity of 
salt, lirhidi had been exposed cmly to a heat of 212°. 

It is worth remarking, that 1.4 gr. of sulphuric acid exceeds 
cHily by .0.05 the quantity that would be required to neutralise 
0<7 of magnesia, die exact amount of the residuum w’hich the 
water did not take up. This residuum I treated witli muriatic 
acid, which dissolved the whole of it; and on addit^ muriate of 
barytes, I perceived a cloudiness, but so slight a one, that the 
quantity of su^uric acid present was inappreciable from its 
minuteness. 

Upon the whole, therefore, these results conhrm each other 
as nearly as can be expected, and lead to the inference, that if 
sulphate of magnesia be exposed to the heat of boiling water 
only, little more than half of its water of crystallization will be 
cxpeDed; and if,. to insure the separation of the remainder, a 
more elevated temperature be made use of, the residuum is ilien 
resolved into two salt^ the erne probably a neutral sulphftke, so> 
liible in water, the other a subsulphate, retaining but a minute 
proportion of acid, and nearly insoluble. 

This may perhaps be seen more clearly by the following com¬ 
parative sketch the results obtained: 


SO grains of crystaUised Sulphate Magnesht, exposed to a temperature of SI 8% 

’ ’ ’f’ff 10.3 gr. of Water of Crystallisation, 

Betained, - 4.74 i ” • 

- ^ . 9.70 Dry Salt. 

# 0.00 

Ditto, exposed to a red heat. 

Lost,' Add, 

’ —~ Water, 10.81 - 


Retailed, Acid, 

Magoesit, 


A1 

8.8 viz. 


{ 


as a soluble sulphate, 
insoluhle ditto, 


8.5 
0.7 ■ 


f 80.0 , 3.2 

It was desiralde, however, to ascertain whether the heat might 
not be so regulated, 'with respect to duration and intensity, as 
to expel the whole of the water, without reaching the point at 
“which the acid would be driven off. 
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For this purpose, as well as for the sake of establishing more 
fully the facts already laid down, I took 50 gr, of crystallised. 
Epsom salt, and exposed it in a platina capsule to the flame of 
a gas-lamp increasing the heat at successive intervals, and 
noting down the loss of weight each dme. 

,The moderate heat first applied, caused in half an hour a loss 
of 21.5 gr. OT 43 per cent .; but a continuance of the same for 
two hours drove off only 0.3 gr. more. I therefore increased 
the heat to the highest point which the gas-burner could afford, 
and found, that, at the expiration of an hour, the salt had lost 
2.1 gr. more, making the whole loss 23.9 gr. after which a con¬ 
tinuance of the same heat appeared to cause no farther change. 

Now, the quantity of water present in 50 gr. of crystallised 
sulphate of magnesia, amounts, according to the last experiment, 
(which agrees pretty exactly with other accounts), to 25.75 gr.; 
so that nearly 6 per cent, of water was retained, after four hours 
exposure to the highest temperature that could be obtained in 
this manner. 

1 then took the same quantity of the salt, and exposed it for 
a similar period of time in a j^datina crudble to a dull red heat, 
by whifch it was reduced from 50 to 23.7 gr. It had therefore 
sustained a loss of 26.3 gr. only 0.5 more tlian the quantity of 
water which the crystallised salt must have contained; so that 
the heat applitd in this instance may be presumed to approach 
as nearly as possible to that degree which was calculated (if any) 
to ex|)el tlie water, without driving off the acid- 

Nevertheless, I found tliat the solubility of the salt was in 
this instance considerably affected; for 10 gr. of the residuum, 
heated in a tube witli twelve times its weight of water,^Were only 
partially dissolve. So altered, indeed, in this and otlier of its 
properties, did the salt appear, that it is probable that more of 
the acid had been driven off than the difference between 26.3 gr. 

* The gas-lamp promises to be ao iustnunent of great utility in chemical re¬ 
search, and almost supersede the employment of oil4amps, in situations where 
a supply of the former can be readily obtained. Its advant^s are, the great range 
of temperature which it affords, from 90° to 100° Fahr. to a greater heat than can 
be obtained by any oii-lunp,—its steadiness, and continuance for any length of 
time,—4t%8afety, and cleanliness. 
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the amount' of the loss sustmned, and ^.75, the proportkm of 
water ori^nally present; so that it seems-not unfair to comilude 
that the acid begins to be expelkd^ before all the water is sepa^ 
rated, and that in this instance a portion of the latter was-still 
retained. 

In,order tc» learn how lumdi further the weight of tlie sajt 
might be’ aftected by inerease of temperature^ I exposed the re¬ 
siduum for two'hours to a stronger hexit than had been before 
employed, and detected at the end a further doss of weight, 
amounting to 10 grains for the whole quantity. 

Submitted for two hours longer to the same temperature, the 
weight'of the salt was diminished by SS; but it appeared to 
have parted with nearly all the acid wliich could be separated 
by heat, as three hours continuance in the same temperature 
caused a further diminution cA‘ scarcely 0.7 gr. 

The residuum, Weighing just 10 grains, appeared to be wholly 
insoluble in water, but was entirely tqken up by muriatic acid, 
emitting, however, during the time that the solution was going 
on, a smell of sulphuretted hydrogen, which seemed to indicate, 
that, contrary to the received opinion, sulphate of magnesia is 
convertible into‘a sulphutet by a continued heat.. *■ 

Thus, it appears, t^at crystallised sulphate of magnesia loses 
at least 80 per <xnt. of its wmght, when exposed for some time 
to a high temperature; but that it retains to the last a portion 
of its acid, was evident from the cloud caused in the muriatic 
solution, by adding a few drops of muriate of barytes, although, 
os 100 gr. of the crystallised sulphate contain about 16 of base, 
we cannot estimate the quantity of acid higher than at aboUt ^th 
of the wh^e. It would appear by Berzelius’ statement, that 
mi^esia is precipitated from its solutions in sulphuric and mu¬ 
riatic acid by ammonia, in the state of a sabsalt, and not of a 
pure hydrate; but be rates the proportion of acid in these cases 
much lower, for in the subsulphate he found magnesia 67.5 per 
cent.^ sulphuric acid 1.6, water 80.0. 

The experimenti just detailed, seem to establish the truth of 
the facts which I mentioned, as calculated to throw conaderable 
doubt upon the exactness* Mr Phillips’ method; but I flatter 
myself that the objections may be obviated by the foilowing 
simple addition to the process he has recommended. Having 
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ciissolvod the lime and magnesia in muriatic acid, precipitate 
l)oth by means of some alkali or. alkaline carbonate, .and iisrer- 
lain their wmght. Then redissolve them in an acid and fol¬ 
low tlie subsequent steps recommended in Mr Phillips’ formula. 

In tills manner, provided only tliat after the ammuuiacal salts 
Jhave^been driven off by heat, we treat the residuum wilh.such a 
(juantity of water saturated with sulphate of lime, as will carry off 
the sulphat of magnesia, we may calculate, from the amount of 
sidpliate of lime left, how much of tfie precipitate collected ki-the 
fornier instance conasted ,crf lime, and therefore what portion of 
it was magnesia. 

Indeed, if this modification of the process be adopted, it will 
be scarcely necessary, unless where great cScactness is rcijuired, 
to reduce the sulphate to dryness at all, as the siqicrnataiit h- 
<|uor, after the addition of tlic sulphate of ammonia, t.iui only 
contain I gr. of suljihate of lime in the ounce, and, if in suffi¬ 
cient quantity, roust carry off with it Uie whole of the magnesian 
and animoniacial salts. We shall thus escape the risk of apply¬ 
ing such a heat as would drive oft* a portion of the sulphuric 
acid, and thereby diminish the solubility of the magnesian salt, 

It»bas been suggested, however, by Dr Thomson f, that tlic 
presence of magneria may tend to increase the solvent power of 
water with res|)ect to the calcareous, sulphate; and 1 felt the 
mure desirous of determiiimg this point, as such an idea coin¬ 
cided with the views which .1 have found reason to entertain, 
with regal'd to the influence of tlie affinity subsisting between 
two bases, in modifying the action of a solvent on one or both 
of then). • 

I therefore began by mixing together two solutilfns, (each of 
a oz.), the one containing about 70 grains of sulphate of n>ag- 
nesia in the ounce, and the other saturated, or nearly st>, witfi 
sulphate of hme. The mixture was then poured into a Jong, 
narrow bottle, graduated so as to enable me to observe every suc¬ 
cessive diminution of volume, and exposed to a gentle but long 
continued heat in a sand-bath. The soli^ion was then slowly 

* Distilled vinegar readily disaulvee recently precipitated lime and magnesia, 
but does not act on alumina: it may therefore be conveniently employed ia this 
stage of thb process. 

t Vide Annals of Philosophy, vol. xv. 

n 2 
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concentrated by evaporation, until it measured only oz. when 
a slight appearance of a precipitate commenced. Being further 
diminished to oz. the precipitate collected seemed to corre¬ 
spond pretty nearly to what might have been expected, had the 
solution consisted merely of sulphate of lime. 

Thiii 5 experiment not bmng quite conduMve, I adopted the, 
more direct method of ascertaining the quantity of sulphate of 
lime which would be dissolved by equal measures of pure water, 
and of a solution of the magnesian sulphate. 1 therefore took 
two portions of dry sulphate of lime, eadi weighing 5 grains, 
and poured upon the one 3^ oz. of pure water, and on the other 
the same quantity of a weak solution of sulphate of magnesia in 
the same fluid. Both liquors being after some time decanted 
off, the residuum from each was carefully washed with a quan¬ 
tity of^ water, as nearly as possible equal, and dried under pre¬ 
cisely similar circumstances, when that which had been treated 
with distilled water only, was found to weigh 3.35 gr.; whilst 
the other was reduced by the saline solution to 3.16. 

In order to confirm these results, I added oxalate of ammo¬ 
nia to the solution in which no sulphate of magnesia was present, 
and obtained from it a portion of oxalate of lime, which, f^vhen 
converted into a carboliate by heat, amounted to 1.42, equiva¬ 
lent to 1.92 of dry sulphate of lime. This, indeed, is 0.27 more 
than we should infer from the former experiment, owing, pro¬ 
bably, to the oxalate of lime being but imperfectly converted 
into a carbonate. The two experiments, however, serve in the 
main to confirm each other. 

The same process w^as then repeated with the calcareo-niag- 
nesian solution, but with this difference in the result, that the 
oxalate of ammonia produced at first no change whatever, and 
that afterwards, v^n the precipitate was collected, and bad 
been exposed to aSnilar degree of heat, the amount of the sul¬ 
phate of lime dissolved, appeared to have been only 1.225, less 
by 0.7 gr. than the quantity collected in the last experiment, 
and by 0.5 gr. tlian,what would have been inferred from the 
loss sustained by the sulphate of lime, on which it was poured. 
I should therefore have suspected some inaccuracy, had it 
not been for some analogous facts hereafter to l)e nicntipned, 
which are such as lead me to infer, that the predominance of 
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sulphate of magnesia in the latter solution prevented the de¬ 
composition of the last portions of sulphate of lime. 

At all events, the whole tenor of these experiments contro¬ 
verts the notion of sulphate of lime beconung more soluble in 
consequence of the presence of sulphate of magnesia, and therc- 
fbre removes that objection to Mr Phillips' method. 

II. I proceed now to consider another of the methods used 
for separating the two earths, namely, that in which we employ 
the joint agency of carbonate of ammonia * and phosphate of 
soda,—a prcxjess which has received a sort of autliority among 
chemists, from the distinguished name of Dr Wollaston, who 
first recommended it to public notice. Had that philosopher 
brought it forward as a precise method of determining the pro¬ 
portion of magnesia in a mineral body conjointly with lime, in 
those cases in which it enters as a principal ingredient into the 
composition of the mass, it might have seemed almost a super¬ 
fluous task to have undertaken to conflrm his results, and a piece 
of presumption for me to controvert them. As, however, I am 
not aware that this method was proposed by him, except as a 
very delicate test to indicate 'the presence of minute quantities 
of magnesia, I thought it not unnecessary to inquire, whether it 
could also be employed with ease and certainty, for determining 
the precise proportions which this earth might bear to lime, pre¬ 
sent witli it in the same solution. 

It is evident, that, for the latter purpose, it is as necessary 
that the carbonate of ammonia should be a complete precipitant 
of lime, as that the ^osphate of soda should be so of magnesia, 
although, for the former intent, it may be sufficient, if we can 
depend merely upon tlie phosphate of soda. Now, with respect 
to the carbonate of ammonia, I have founj|j in all my experi¬ 
ments wber'e this substance was employed, that a portion of 
limb remained unprecipitated, whether that earth was pre- 

” To avoid misapprehension, it may be as well to m*}tion, that in this paper I 
have called by the name of Subcarbonate of ABunonia the salt sublimed by heat¬ 
ing together muriate of ammonia and carbonate of lime; and by the term of Car- 
hoaate, the same salt after it has lost nearly all its pungency, by exposure to the air 
from twelve to twenty-ftiur hours, in which thne it seems to part with nearly half 
its weight. Neither salt, perhaps, is strictly speaking a definite compound. 
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sent alone, tir 'in combination with'magnesia; anil this tesuitwas 
borne out, not oiily by’comparihg the'quantities dissolved with 
thofee rteoVei'edj but also by the actidSS'of Other tests, which 
cvinc^ the presence of lime, after the carbonate of atrtinonia 
had d^aSed to prodiice any efifect. 

ThOs, in one experi^nt, 10 gr. of pure' lime just calcined',' 
being treated with mumtic acid, which dissolved it without ef- 
fervescehcc, and precipitated by carbonate of ammonia, yielded 
only 15.7 gr. of carbonate of lime, or 8.75 of lime. On adding 
okalatb' of ammonia, a further precipitation took place. 

In another experiment, 20 jgr. of carbonate of lime, treated 
in the same manner, gave a preeijntate which amounted to 
17.58 gr. In this instance, by heating the residuum, so as to 
drive off the water, ammoniacal salts, and, lastly, the carbonic 
acid, 1 obtained a residuum, which answered in all its properties 
to pure lime, weighing about 0.8 gr. which indicates 1.42 of the 
carbonate. 

We have thus acebunted for ^gths of the original qiuintity, 
the remaining ^’^th probably iedUsisting of water, combined with 
the carbonate of lirtie. 


In order to a.s8ure myself inoro fully of tlie correctness of the 
foniier experiments, '(took 10 gr. of carbonate of lime, precipi¬ 
tated by carbonate of ammonia from muriate of lime, which hatl 
itself been procured from a portion of the earth rendered as pure 
as possible. In this instance, there was a nearer approximation to 
the real quantity present than before, for' the precipitate amount¬ 
ed to 9.85 gr. owing, 1 believe, to the solution having been set 
aside, after the ammoniacal salt had been added, for twenty-four 
hours, in order to insure the full operation of the re-ageni. 

It might be ti'oublesome if I were to enter into the details of 
other cxperiment^lfet’hicli I undertook j always with similar re¬ 
sults. I shall therefore merely subjoin a list of the proportions 
per ceht of the lime originally employed, which T recovered in 
those instances whe’'e I could best depend on the result': 

X. From 10 grains of recently burned Lime, - . - 88 

8. - 20 -— Carbonate of Lime, . - - - 85 

;L - 20 - Carbonate of Lime, with 20 Carbonate of Mag¬ 


nesia, - - - - . 

4. - 10 - Carbonate of Lime precipitated, from the Muriate 

' • with 10 gr. Cat bonate of Magnesia. - !)l.b 
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. The imperfect manner in which lime is precipitated from.its 
solutions by carbonate of ammonia, even where it exists alone in 
theaolutton, may he attinbuted partly to the formation of a-su- 
pm-carbonate d* lime, which is to-a certain extent soluble in wa¬ 
ter, and fmrtly to the presence of ammoniacal salts, some of 
vfbich appear to take up a pordon of Jpine*; in addition to 
which, we may probably, in those eases where a magnesian salt 
was present, attribute Somewhat 40 the affinity existing between 
the latter and the calcai^us sulphate. 

The 6rst of the causes assigned, is favoured by the difference 
of effect produced upon solutions of sulphate of lime by the bi¬ 
carbonate and ijubcarbonatc of ammonia. If, the former lie 
added, the transparency qf the solution is not immediately af¬ 
fected, but the latter renders it instantly turbid. The second I 
infer from the fact, that a solution of muriate of mnnionia, after 
having -lieen digested carbonate of lime, is rendered much 
more turbid by oxalate of ammonia than pure water, which had 
been suffered to reimun for an equal length of time in contact 
with the same substance, and afterwards filtered. In both in- 
stanc<^s the presence of lime was manifest; but in the case of 
the solution of muriate of amnKmia, it was evinced by a preci¬ 
pitate, whilst in that of the pure water it was indicated by only 
a slight cloudiness. 

That the solubility of carbonate of lime is also influenced by 
the presence of magnesia, I infer, (independently of die more 
direct evidence to that effect, which wdU afterwards be adduced), 
from the simple fact^hat solutions of sulphate of lime, to which 
carlionate of ammonia has been added, do not manifest any 
cloudiness, even after the inter^'ai of an hour, if sulfihate of mag¬ 
nesia be present, although solutions similar in fdl respects but 



plication of the same re-agent. 


Owing, howwer, to tlie slowness witli which carlionate of 
ammonia in all cases operates upon weak solutions ctintaining 
lime, the influence which the presence of nfagnesia exerts upon 
the efl*ect, may be better seen when the subcarlKinate is employ- 


* -I^nd that Mr Phillips has anticipated me in this remark, althougli, from 
having seen originally only some extracts from his impcr.in the Annals Philo¬ 
sophy, 1 was not aware of it at the time. • 
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ed. In the latter case, 1 find that the magnesian salt, in ceii' 
tain proportions, almost entirely prevents the precipitation of 
lime from a solution of its sulphate, and in all cases appears to 
suspend for a time the operation of this re-agent. This will 
best be seen by the following Table, where the proportions in 
which the two salts were mixed, and the effect produced by tlie 
subcarbonate of amm^ttia are briefly stated ; 


Subcarbonate of ammonia, in a nearly saturated solution of 


1. Sulphate of Lime alone, « caused an immediate dense cloud. 

2. Sulphate of Lime, containing 1 gr. f caused no immediate elFect, but in a few 

of Sulphate of Magnesia in 1 oz. ( minutes a cloud as dense as in No. 1. 


3. Ditto, with 2 gr. of Sulphate of 
Magnesia in 1 oz. 


4. Ditto, with 5 gr. of Sulphate 

Magnesia in 1 oz, 

5. Ditto, with 10 gr. of Sulphate 

Magnesia in the 1 oz. 


{ 
"i 
i 


caused at first no effect, but in about \ 
of on hour the solution became.os tur¬ 
bid as No. 1. & 2. 

caused at first no effect, but in rather 
more than an hour a slight cloudiness 
appeared. 

caused no effect at all till the next day, 
and then much slighter than in the 
rest. 


I afterw^ards tried solutimis amiaining a larger proportion of 
sulphate of magnesia, and, as might be expected, with results 
rimilar to those obtained in the two last experiments. 

The same influence appears to be exerted on a soltition of 
muriate of lime, by the presence of a predominating portion 
of muriate of magnesia; for the precipitate caused by the addi¬ 
tion of subcarbonate of ammonia, is, in this case, partially or 
completely redissolved; whereas, in the other, it remains perma¬ 


nent. 

But not only does (m^nate of mnmonia appear, from the 
foregoing statement, tobi at all times an imperfect precipitate 
of lime, and more especially so when magnesia is present, but it 
seems also to throw down a portion of the latter earth, even 
when care is taken not to decompose the triple carbonate of am¬ 
monia and magnesia, by employing heat. 

This I infer from the cloudiness produced, in more than one 
instance, when I redissolved the precipitate thrown down by 
carbonate of ammonia in muriatic acid, decomposed the muriate 
of lime in the same manner as before, and added phosphate of 
soda to the filtered liquor. 

It may strike one at first as singular, that carbonate of am¬ 
monia should not throw down, on its second application, the 
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same quantity of magnesia as it did on the first; but a little 
consideration will explain to us the cause of this occurrence. 

When the ammoniatftd salt is added to a mixed solution of 
the two earths, it would seem that the magnesia is divided be¬ 
tween the ammonia and the lime, somewhat in proportion to the 
degree of its affinity to the tw'o, the larger portion being held in 
solution with the former^ in the state o^ triple salt, the smaller 
carried down wiUi the latter as a simple carbonate. 

When, however, the precipitate is redissolved in an acid *, 
and submitted a second time to the action of the same re-agent, 
it is evident that only a small proportion of the magnesia exist¬ 
ing in the compound will be thrown down, as the carbonate of 
ammonia ^vill exert the same affinity as before, and consequent¬ 
ly form, with the larger portion, a triple salt soluble in w'ater. 

From the facts above stated, it seems to follow, that carbo¬ 
nate of ammonia is not to be depended on as a complete preci¬ 
pitate of lime. Let us now go on to consider, whether phos¬ 
phate of soda can be employed to determine the proportion of 
magnesia. 

I^dissolved 1 gr. of crystallised sulphate of magnesia in 8000 
gr. of water, and found that tlie addition of carbonate of am¬ 
monia and phosphate of soda produced a very sensible predpi- 
Uite, in a portion dP the liquor set aside in a watch-glass. In¬ 
deed, this salt, even when diluted with 12,000 gr. of water, was 
detected in this manner by a slight cloudiness. When a weak 
solution of sulphate of lime was substituted for pure water, the 
test proved less delicate; but ev«m t^ it detected 2 gr. of sul¬ 
phate of magnesia m a pint of tlie fluid. 

Now, crystallised sulphate of magnesia, according to the latest 
experiments •!•, (which''! am happy to find confirm those I have 
myself had occasion to make), consist of al^ut 

* It would seem to follow in theory, that, by adding a larger quantity of the 
carbonate of ammonia, the whole of the magnesia might be retained in solution in 
the first instance. But it must be recollected, that, by increasing the quantity of 
the re-agont, more of the lime woi^d probably be heft dissolved. 

f M. Longchamp, in his paper, states the proportions of water lower, and the 
base higher, than this; but Gay Lussac has since contradicted him, and given an 
cstiffiate that agrees very nearly with that above. 
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Acid, - . ■ 32 

Base, - - 16 

Water, - - 62 

100 

CcHisequently, in the former instance, 16 parts of magnesa were 
contained in 800,000 parts of water, or 1 of the earth in 50,000 
of the fluid; whilst in the latter, the respective proportions were 
as 1 to 24,000. 

The same insensibility to the presence of magnesia, I And to 
be possessed' by the phosphate of ammonia, which Dr Murray 
has proposed to sulMtitute for phosphate of soda * ; but I am 
not aware tliat this test, which is somewhat less easily procured, 
possesses any positive advantages over the latter, except where 
we wish to analyse tlie residual liquor after the separation of the 
magnesia, as in the examination of a mineral water. 

In such cases, it is better no doubt to anploy a salt having a 
base of ammonia, which, in all its combinations, admits of being 
readily disengaged, than to make use of a fixed salt, where the 
alkali might by its presence occa^on some perplexity in our sub¬ 
sequent operations. 

In order to ascertain the comparative accuracy of these tw'o 
tests, I made use of^given quantities of sulphate of magnesia, a 
salt, the composition of which, in its cry JIlQised state, appears 
to be pretty accurately determined. 

Frcwn 50 gr. of this substance dissolved in water, I obtained, 
by means of phosphate of soda, a triple salt, which, when dried 
under.an exhausted rect^j^, in- connection with recently fused 
muriate of lime, amounted to 46.8 gr., and was reduced by a Ted 
heat to 20.3 ; whilst, from the same quantity of sulphate of mag¬ 
nesia, treated with jfliosphate of ammonia, I.obtained 44.5 gr. 
of triple phosphate, which, after exposure to the same tempera¬ 
ture with the former precipitate, weighed 19.7. 

But as it is difficult, by the method employed above, to 
deprive the ammoniaco-magnesian phosphate of the wh<)lc of 
its water and as»a very inconsiderable heat decomposes 

* See Dr Murray’s “ General Formula for the Analysis of Mineral Waters,” 
lu the JEtUnburgk Philost^ldcal Tranaactione. 

■f* Unless this be admitted, we must suppose a larger quantity of amniuiiia to 
enter into the composition of the triple phosphate than Dr Marcct imagines, ac- 
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it *, 1 prefer calculating the quantity of magnesia from the re¬ 
siduum, after exposure to a red heat, taking it in both instances 
at 40 per cent, of the precipitate. 

The analysis, therefore, by phosphate of soda, indicates 20.3 
gr. of phosphate of magnesia, equivalent to 8.1 of the pure 
earth; tliat by phosphate of ammonia 19.7 gr., or 7.88 of ]>ase. 

Nou'^, we have stated, on the authority of the latest experi¬ 
ments, that 50 gr. of crystallised sulphate of magnesia contain 
8.0 of base, which is nearly the mean between the two analyses. 

To satisfy myself still further that tiie vfhole of the magnesia 
is thrown down by this re-agent, I observed whether potash, 
wliich (as I shall afterwards mention) is one of the most delicate 
tests of* magnesia, produced any effect on a magnesian solution, 
after the alkaline phosphate had ceased to act; but althougli 
this re-agent was added in considerable quantity to water that 
had contained solutions both of sulphate and muriate of magne¬ 
sia, the liquor remained, in either case, just as transparent as 
before. 

(To be conchukd in next Numticr.) 


cotding to the calculation n^e by hiin of the proportion between the amount of tht' 
base present in the precip^le, before and after exposure to a red heat. For, as 
he estimates the former at 19, and the latter at 40 per cent, of the whole, the pre¬ 
cipitate by phosphate of soda ought, in that case, to have been reduced from 45.H 
gr. only to 31.75; and the one obtained by phosphate of ammonia from 44.5 to 
31.14. For, as 40; 19 :;45.8t 31.75; and as 45.8 : 21.75:: 44.5 ; 31.14. Where¬ 
as the residuum in the fgmier was less by 1.4lf||ll^nd in the latter by 1.44 The 
circumstance that the two precipitates were reduced by a red heat, in exactly the 
same ratio, (corresponding to the ^ ^ of a grain), whilst it gives me some confi¬ 
dence in the accuracy of the results themselves, seems rather to favour the idea 
that the quantity of ammonia present exceeds Dr Marcct’s statement, for it is nm 
likely that the precipitates, after remaining under an exhausted receiver, should 
have both retained precisely the same proportion of Water. I ^am ^unwilling, how¬ 
ever, to call in question the experiments of so accursde a chemist, without having 
more solid grounds to go upon. 

* I have found that the tnple phosphate begins to %c decomposed at a tempe- 
raium very little exceeding 100“ of Fahrenheit. 
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AeI. lSJi%..'^Se3€arches on Hydr<xymik Add and Opium, with 
r^erence to their Counter-Poisons. By John Mukhay, 
Esq. F. L. S. M. W. S. &c. Communicated by the Author. 

Xn June ISlfil, a paper of mine was read to the Linnean So- 
dety, developing a simple and apparently decidve method of as¬ 
certaining the sedative virtues of vegetable juices and their coun¬ 
ter-agents. 

* The sciatic nerves of the prepared frog were taken up by a 
silver probe, and moistened with the tincture, and the result in¬ 
dicated the sedative power or its obverse; the degree was deter¬ 
mined by the specific gravity of the solution employed, and the 
power measured by the duration of the period required to pro¬ 
duce its maximum effect. 

It would l)e superfluous now to describe what has already l>een 
amply detdled. It was clearly proved from the result, that a sus¬ 
pension of the voltaic excitement, more m: less decided, was the 
consequence of certain vegetable juices, and that in such as were 
operative in this manner, acetic acid was found to be a cov.nter- 
agent. ^ 

It may be worthy of remark in this j^ace, that discoveries 
have since manifested new alkaline bas^, characterised by speci¬ 
fic characters in such as having produced a sedative effect, were 
neutralised by acetic acid, as morphia, airopia, &c. 

The following paper is intmided simply to detail the results 
of some experiments, ii^tuted with reference to the discovery 
of counter-poisons to their agrnicy on the system. Facts are 
soon detailed; and it is not necessary that they be amplified or 
extended by unnecessary details. The truths gleaned from ac¬ 
tual experiment are immutable, while the consequences which 
may be deduced in support of a theory, may soon be overlook¬ 
ed in the progression of intelligence. 

I had always found, that the violent headach which soihetimes 
occurred in preparing hydrocyanic or prussic acid, was relieved 
and removed by ammonia, which induced me to tliink that the 
antidote to that acid, and virulent and formidable poison, qiight 
be found in ammonia. 
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A small portion of hydrocyanic acid was given to a healthy 
young rabbit, which proved fatal in ten minutes. Soon alter 
its administration, the head declined on one ade, violent spa^ 
supervened, while the eye lost its lustre, and the animal died in 
dreadful convulaons. 

On dissecdon after death, the lobes of the lungs appeared pa¬ 
ler than usual, coagulable lymph was found lining thd tra¬ 
chea, as in C 3 nianchc Trachealis, and the stomach was found in¬ 
flamed near the pylorus. The brain was not examined. 

The muscular fibre was still excitable by voltaic agency, but 
the excitability soon declined. 

A drop or two of hydrocyanic add on the head of a frog soon 
proved fatal. The colour promptly changed to an unwonted 
paleness. 

The sciatic nerves of the prepared limbs were moistened with 
hydrocyanic acid, but no suspension of the voltaic excitement 
supervened. It was accompanied by a tremulous movement of 
the muscular fibre, connected with the lines of the nerves; and 
tlus spontaneous irritability seemed increased by the application 
of alcoholic solution of iodine. 

Tt is a singular fact, that not unfrequently an alcoholic solution 
of iodine, dropped on the muscular fibre of a frog, excited phe¬ 
nomena similar to thogiction of the voltaic apparatus. It seem¬ 
ed also to renew exdtwility when the susceptibility had declined 
or was lost. 

When the symptoms were ver^ng to a fatal issue in a frog, 
a drop or two of ammonia on the head effectually restored the 
imiitial. 

A greater quantity of hydrocyanic acid was given to a young 
rabbit than proved fatal in the case detailed. Ammonia was oc- 
cancmally applied to the mouth on a sponge. The animal exhi¬ 
bited no unhealthy symptom whatever. 

A considerable quantity of the hydrocyanate of ammonia with 
excess of Imse, was administered to another rabbit, but with¬ 
out any'deleterious effect. 

Haifa drachm of hydrocyanic acid was given to a healthy 
young rabbit* The effects were prompt. Respiration became 
laborious and difficult, with a grating in the throat,—the eye 
lost its brilliancy,—the head dropped,—it raised a sharp cry, and 
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was eonvufeedi Strong ammonia was dropt into the aniinars 
mouth, aiiid it was repeatedly moistened with a sponge dipp6d>into 
an»fH 0 T^<" It almost instantly revived, and even Ucked repecAcd- 
ly finger whit^ sometimes applied the ammonia, apparently 
quite sensible of the instant and continued relief it afforded. 
The animal effectually recovered. Its bps were excoriated by 
the ammonia. ' 

Conscious tff the complete antidote to this fbrmidaye poison 
found in ammonia, I tcok a quantity of hydroc}^amc acid, suffi- 
cient'to produce violent headach, stupefaction, &c., but diluted 
ammonia afforded me instant relief. I cxoasionally applied it 
to the olfactory organs, and bathed the forehead. 

Since hydrocyanic acid has been introduced into our pharma¬ 
copoeia, and employed in pMhisis ptdmmalis, and accidental poir 
soning may be anticipated, it is of much moment to know an ef¬ 
fectual barrier to its virulence ; and such ^ my complete convic¬ 
tion of the antidote, that I would feel no hesitation whatever in 
taking a quantity sufficient to prove fatal., provided there stood 
by a skilful hand to administer the remedy. 

It is admitted that morphia is the active principle in ojriiini. 
Morjihia dissolved in alcohol, in which, however, it is sp/fringly 
soluble, produced^ on the sciatic nerves of a prepared IVog, ef¬ 
fects analogous to those of the tincture of opium Acetic acid 
restored the voltaic excitability. 

The sciatic nerves were moistened with superacctate of morphia, 
but the excitement was the same as if none had been applied. 

A frog’s head and abdominal viscera were steeped in snperace- 
tate of morphia, but the voltaic action renftiincd unchanged. 

Half a drachm of su{)eracetate of morphia was given to a 
young rabbit, but no apparent derangement of its healthy func- 
Uons took place; it rather seemed to act as a stimulus to appetite. 

These experiments pointed quf ace^M? acid as the counter-poi¬ 
son to c^ium, and from its volatile properties, 4nd other charac¬ 
ters, in whicli it differs almost essentially freftn acetous acid, ha¬ 
ving no affinity wit^ it except in an acid character, and having 
much of the features of an ether, I am of opinion acetic acid may 
prove serviceable where acetous acid would not prove effectual. 

7\eo and a half drachms of tincture of -opium were given to a 
rabbit. In a short time the eye became more opake, the pupil 
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dwindled to a mathematicid point, and was insensible to the sti¬ 
mulus of light, the head fell to the floor, and the breathing was 
difficult and loud, and there supervened a fatal prostration of 
strength. Acetic add was then administered through a quill, 
and applied to the mouth on a sponge repeatedly. The head 
was also bathed with acetic acid, and it was also appUetl to the 
extremities, and in the direction of the spine. The whole* quan¬ 
tity of the acetic acid used was about a fluid ounce. The ani¬ 
mal was also frequently roused, and Anally kept warm. The 
animal effectually recoveretl. 

These experiments were repeated witli uniform success on 
other rabbits. Several days have elapsed, and tlicy continue in 
the most healthy condition. 

1 much regret that these experiments have been so painful 
to me, as to cause fur some time an interruption of my researches 
on Hyoscyamus mger, Atropa Belladcnma, Ckuia virosay and 
other vegetable poisons; and nothing but the high importance 
which might attach to the discovery of an antidote to their fata¬ 
lity, could have induced me to commence the inquiry. 

1 have no iiesitation to pronounce, with positive certainty, that 
in aftmonia will l)e found a complete antidote to hydrocyanic 
acid, and in acetic acid an effectual counter-poison to opium. 

The agency of voltaic excitement holds out a method to dis¬ 
cover the <»mparative sedative or narcotic properties of vegetable 
juices, as well as their counter-agents. It unfolds also those 
tiiat are stimulating and those that are not, witli their relative 
correctives. By this means, we are prepared by well grounded 
anticipation for the «uccessful application of an antidote. 


Art. "KX.—^Report on. the Cultivation of Spices at Bencookny 
one if the British Settiewmts in the Island if Sumatra ,• ad-. 
dressed to W. R. Jennings., Esq-^ Secretary to Government, 
Fort Marlborough. By J. Lumsdaine, Esq. 


The geographical porition of the Isfand, its local adapta¬ 
tions, and the genuine influence of its sky and climate on the 


• Abridged from a Memoir in the proceedings of the Agriculturat Society of 
Sumatra, printed at Bencoolen in 1821. 
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vegetable kingdom, but, above all, the similarity ot the latter to 
that of the Moluccas, induced a belief that ihe spice-trees would 
thrive as prosperously in these districts as in their native clime. 
Accordingly, the Deputy-Governor and Council of Fort Marl- 
Ixa-ough, dispatched, in 1796, a aiiall vessel to Amboyna, for 
tlie purpose of throwing in supplies into that garrison, and re¬ 
turning with spice-plants. Owing, however, to some untoward’ 
accident on the voyage, it was found necessary to bear away for 
Prince of Wales' Island, where the vessel was declared not sea¬ 
worthy, and thus the object of the mission was frustrated. It 
was nevertheless roatterapted and accomplished in 1798, by the 
ship Phmnix, which landed 864 nutmeg, and 66 clove-plmits at 
Fort Marlborough, the whole of the former, and two-thirds of 
the latter being in a healthy and vigorous condition. These 
were distributed to such of the gentlemen of the settlement and 
natives as engaged to lake care of them, and a few were sent to 
the out settlements, in order to ascertain the soil most favour¬ 
able for their culture. A considerable sliare fell to the lot of 
Mr Edward Coles, by whom tliey were planted out at Parmat- 
tang Ballam, iu virgin forest-land, wbpre \h& most forward of 
the nutmeg trees blossomed, and j)erfected their fridt towards the 
close of tile year 1303, The cloves pined and dropped off iu 
rapid succession. Out of tlie whole number, four only arrived 
at maturity, one of which flowered iu 1803, and tlie most vigo¬ 
rous of them did not survive the thirteentli year. 

Notwithstanding tlie indifferent success attending this first 
essay from the loss of numbers of the plants, the general result 
was satisfactory, and inspired a belief that tlv^se valuable exotics 
might, by perseverance and increased attention, become natura¬ 
lised to the .soil. An opportunity of putting this to the test of 
further experiment Jtcccwdingly presented itself in 1803, in 
wliich year the late Mr William Roxburgh reached the settle¬ 
ment with a supply of upvrards of 2S!,000 vigorous nutmeg- 
plants, and between 6000 and 7000 clove-plants froir. Amboy- 
ua, which were put under charge of th*e late Mr Charles Camp¬ 
bell, for general distribution; but the applications for plants 
were so iiigent, that they greatly overbalanced the slock im¬ 
ported. 


II 
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The settlement now assumed the resemblance of a busy agri¬ 
cultural community, and discusrions on the properties of the 
soil became the daily topics of conversation. The soil through¬ 
out the plantations is generally red mould, with stony frag¬ 
ments or pebbles frequently intermixed with it: the surface of 
it in the forest, alluvial and low lands, being of a chocolate colour, 
varying in depth from 3 to 10 or 12 inches. After a long du¬ 
ration of dry weather, this mould is frequently found to be so 
stiff and unyielding, as to require a good deal of labour to effect 
a mechanical division of its particles, so as to render it fit for 
the purposes of agriculture. It is susceptible, however, of very 
great amelioration by means of tillage and appropriate com¬ 
posts ; and, indeed, the soil of Ceylon, in which the cinnamon 
tree thrives so luxuriantly, is of the same description. The 
low lands and swamps are highly productive, in proof of which 
it is sufficient to mention, that those of Benteerin were at one 
time under a course of culture for twenty years without a fal¬ 
low. A marly-looking soapy clay is met with at the distance of 
10 or 12 feet from the surface, which, at a still greater depth, i.s 
considerably indurated by the action of the water that percolates 
through the ground in all directions, and in combination with 
sand, forms the substance called Napal. 

The mode of culture adcq>ted in the different plantations is 
nearly the same. The beds of the trees are kept free fixwn 
grass and noxious weeds by the hoe, and the plough is occasion¬ 
ally run along the inteijacent spaces for the purpose of eradi¬ 
cating the Lallang {Andropogon cariaxmm), which proves great¬ 
ly obstructive to the operations of agriculture. The trees are 
generally manured with cow-dung and burnt earth once a-year, 
in the rainy season; but the preparation of suitable composts, 
and their mode of application, are but imperfectly understood. 
The pruning-knife is too sparingly used ; very few of the plant¬ 
ers lop off the lower verticels of the nutmeg-trees, or thin them 
of the unproductive and straggling branches. 

The ate of a plantation is an object of primary importance, 
and doubtless the alluvial grounds are entitled to preference, 
from the acknowledged fertility of their soil, and its appropriate 
organisation and capability of retaining moisture, indepmidently 
of the advantage of water-carriage. Several of the nutmeg- 
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trees of the importation of 1798 at Moco Moco, are placed in 
soil of this description, and although never ntanured, are in the 
highest state of luxuriance, and bear abundantly. Next to the 
alluvial deposit, virgin foresulands claim pre-eminence, th<»r 
surface being covered with a dark coloured mould, formed by 
the slow decay of falling leaves and mouldering trunks of trees; 
and next to these arc to be ranked the open plains. Declivities 
ai*c objectiouable, from the risk of the precipitation of the mould 
and nianiire into the subjacent ravines, by the heavy torrents of 
rain tiiat occasionally deluge the country. Above all, the plan¬ 
tations mast be protected from the southerly and northerly 
winds, by a skirting of lofty trees; and, if nature has not al¬ 
ready made this provision, no time should be lost in belting the 
grounds with a double row of the Cassuarina iittorea and Cer- 
bera Manghas, which are well adapted for this purpose. If the 
plantation is extensive, subsidiary rows of these trees may be 
planted at convenient distances; but no large trees whatever 
slumld be suffered to grow among the. spice-trees, as they ex¬ 
clude the vivifying rays of the sun, and arrest the descent of 
the salutary night-dews, both of which are essential to the qua> 
lity and quantity of the produce, besides that they rob tlvk soil 
of its fecundity, and intermingle their roots with those of the 
spice-trees. Extensive tracts of land are to be met with in the 
interior of the country, well adapted for the cultivation of the 
nutmeg and clove, and to these undoubted preference is due. 

In ori^nating a nutmeg plantation, the first care of the culti¬ 
vator is to select ripe nuts, mid to set them at the distance of a 
foot apart in a rich soil, merely covering them very lightly 
with mould. They are to be {»otected from the heat of the 
sun, occasionally weeded and watered in dry weather every other 
day. The seedlings may be expected to appear in from thirty 
to sixty days, and when four feet high, thd healthiest and most 
luxuriant, having three or four verticels, are to be removed in 
the commencement of Uie rains to the plantation, previously 
cleared of trees an^ underwood, by burning and grubbing up 
their roots, and placed in holes dug for their reception at the 
distance of thirty feet from each other, screening them from the 
heat of the sun and violence of the winds. It a matter of 
essential importance, Uiat the ground lie well opened, and its co- 
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iiesiun broken, in order to admit of tlie free e?;pansion of the 
roots of the tender plants, and that it be intimately mixed with 
burnt earth cow-manure, in the proportion of tw(vthirds of 
the former to ortfe-third of the latter. The plants are to be .set 
in rows, as well for the sake of regularity as for the more conve¬ 
nient tfavmring of the plough, whidi is now to be employed in 
clearing the intermediate spaces of lallang and other noxiotis 
grasses, carefully avoiding to trespass on the beds of the trees. 
They must be watered every other day in sultry weather, ma- 
mired annually during the rains with four garden-baskets of the 
above mentioned compost to each tree, and protected from tlu* 
sun till they attain the age of five years. - They will then be 
sufficiently hardy to bear the sun, and from that age until thrir 
fifteenth year, the compost should consist of equal parts of cbw- 
dinig and buntt earth, and from eight to twelve baskets of this 
will he required for each bearing tree, a lesser proportion being 
distributed to the males. From the power of habit, the trees 
w’ill, after the fifteenth year, require a more stimulating nutri^ 
ment; the dung ought not, therefore, to be more than two or 
t^hree nuHiths^ld, and the mixture should consist of two parts 
of it*to one o»umt earth, of which the suitable proportion will 
l)e from twelve to sixteen baskets to each tree biennially. 

In all plantations, whether situated in forest lands or in the 
plains, the necessity of manuring at slated intervals has been 
found indispensable, and is indecxl identified with their [iro.s- 
perity. The proper mode of applying it is in a circular furrow, 
in immediate contact with the extremities of the fibrous nxrts, 
which may be called the absorbents of the plant. In a scai'city 
of dung, recourse may be had to the dregs remaining after the 
jweparation of the oil frt>m tlie fruit of "the Arachis Hyixygmu 
in mixture with burnt earth, which is a very stimulating ma¬ 
nure ; or <X)mposts may be formed by the decomposition of 
leaves or vegetable matter of any description. Sea-weeds and 
many other articles may also be resorted to, which w'iil readily 
ixjcur to the intelligent agriculturist. » 

During the progressive growth of the plantation, the beds of 
the trees are to be regularly weeded, and the roots kept properly 
covared with the mould, for these have a constant tendency to 
seek the surface; the growth of the lateral branches alone is to 
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be encouraged, and all suckers or dead and unproductive bran¬ 
ches are to be removed by the pruning-knife, so as to thin the 
trees consdderably, and to admit of the descent of the night- 
dews, which are greatly contributive to th^ well-being, espe¬ 
cially during the dry and sultry weather; creepers are to be 
dislodged, and the lower verdcels lopped off, with the view of 
establishmg an unimpeded circul^on of air. The condusibn 
of the great annual harvest is the fittest time for pruning the 
trees. 

The nutmeg tree is monoecious as well as dioecious, but no 
means of discovering the sexes before the period of inflores¬ 
cence are as yet known. The relative proportion of male and 
female trees is also undefined, and is indeed the effect of chance; 
the number of productive trees may, however, in a rough way, 
be estimated at about two-thirds of the whole cultivation. 
Whatever may be the intention of nature in producing so great 
a proportion of male trees, and however necessary this may be 
to the continuation of the species in a wUd state, it does not ap¬ 
pear, that, when reduced to a state of cultivation, the fertile 
plants are in any way benefited by it, as the monoecious plants 
have in themselves the means of perfecting their fruit. *^Thc 
number of male trees, therefore, necessary to be retmned, for 
the impregnation of the female ones, will depend entirely upon 
that of the monoecious kind; and all above this number are to 
be considered as superfluous, and should be cut down, that 
others may be planted in their stead. 

Upon an average, the nutmeg-tree produces fruit at the age 
of seven years, and increases in produce till the fifteenth year, 
when its productiveness is at the highest. It is sud to continue 
prolific In the Moluccas for seventy or eighty years, but our ex¬ 
perience carries us no farther than twenty-two years and a half, 
all the trees of which age that have been properly managed, are 
still in the highest degree of vigour and fecundity; and for this 
reason no term for planting a succession of trees can yet be 
fixed upon. Seven months in general elapse between the first 
appearance of the blossom and ripening of the fruit, and the 
produce of one bearing tree with another under good cultiva¬ 
tion, may, in the fifteenth year of the plantation, be calculated 
at five pounds of nutmegs, and a pound and a quarter of mace. 
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I have obsefvedi, however, that some trees produce every year a 
great quantity of fruit, while others constantly give very little. 
It bears all the year round, but more plentifully in some months 
than in others. The great harvest may generally be looked for 
in the months of September, October, November and December, 
and a small one in April, May and June. Like other* fruit- 
trees on this p(»tion of Sumatra, I have remarked that it yields 
most abundantly every second year. The fruit having ripened, 
the outer integument bursts spontaneously, and is gathered by 
means of a hook attached to a long stick, and the mace being 
cautiously stripped off, and flattened by the hands in single 
layers, is placed on mats for three or four days in the sun to 
dry. In damp and rainy weather, the mace should be dried by 
the heat of a charcoal Are carefully conducted, so as not to 
smollbe it or blacken its surface. 

The nuts liberated from their' macy envelope, are transported 
to the drying-house, and deposited on an elevated stage of split 
neebongs, placed at a sufiicient distance from each other to ad¬ 
mit of the heat, from a smouldering fire beneath, without suf¬ 
fering even the smallest nuts to pass through. The heat should 
not exceed 140° of Fahrenheit, for a sudden inordinate degreti 
of heat dries up the kernels of the nuts too rapidly, and its 
continued appUcation produces fissures in them; or a fermenta¬ 
tion is excited in them, which increases their volume so greatly 
as to fill up the whole carity of the shell, and to prevent them 
from rattling, when put to tiiis criterion of due preparation. 
The fire is lighted in the evening, and kept up for the whole of 
the night. The smoking-house is a brick building, of a suit¬ 
able size, with a terraced roof, and the stage is placed at an ele¬ 
vation of ten feet from the ground, having three divisions in it 
for the produce of different months. The nuts must be turned 
every second or third day, that they may all partake equally of 
the heat; and such as have undergone the smoking process for 
the period of two complete months, and rattle freely in the shell, 
are to be cracked with wooden mallets,* the worm-eaten and 
shrivelled ones thrown out, and the good ones rubbed over sim¬ 
ply with recently prepared well sifted dry lime. They are now 
to b8 regarbled, and finally packed for transportation in light 
casks, the insides of which have been smoked, cleaned, and 
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covered with a coating of fresh water and lime. If packed in 
chests, the seams must he dammerecl to prevent the admission 
of air or water. There is no nece8.sity for sorting them, as, prt^- 
vioualy t6 their sale, they are classed into sizes in the Com¬ 
pany’s warehouse in London. 

The mode generally practised in preparing nutmegs for tJi • 
market, is to dip them in a mixture of salt-water and lime, and 
to spread them out on mats for four or five days in the shade 
to dry. I am, however, convinced, from much experience, thai 
this is a pemici<»us practice, not only from the quantity of mois- 
ttire imbibed in this process, encouraging the breeding of in¬ 
sects, and reiitlering the nuts liable to early decay, but frmii the 
hentiug quality of the mixture producing fissures and occa¬ 
sioning a great loss in the out-turn ; whereas, by liming them 
simply in the dry way, as I have recommended, the loss ought 
not to exceed 8 per cent. In the shell they will keep Ibr a great 
length of time; I myself have kept them in this state for n 
great length of years, and when cracked they . ere found perfect! v 
sound- From the reptwt of the London brokers, however, 
they will not answer in this way in Eurc^, on account of 4f''.e 
heavy allowaiice for shells, which is one-third of the weight; 
but the Chinese merchants are in the daily habit of exporting 
them to Pinang and Cliina, where they are in request. 

Although tile clove-tree attains great perfection in the red 
mould of these districts, it is more partial to a less teitacious 
soil. Its cultivation* has been established for many years in the 
West Indies and at Bourbon, and is of secondary importance 
only. The mother cloves are planted in ric^ mould, at the dis¬ 
tance of twelve inches from each other, screened Iwmi the sun 
and duly watered. They germinate within five weeks, and 
when four feet high, are to be transplanted at intervals of thirty 
feet, with a small admixture of sand with the red mould, so as 
to redu(« its tenacity, and are to be cultivated in the same mode 
as the nutmegs, only that when full grown, they recpiire less 
manure in the propcjrtion of one-third. They yield generally 
at the age of six year.s, and at that of twelve are in their highest 
state of* bearing, when the averagt; priKluoe may be estimated 
at six or seven pounds of marketable fruit each tree durin|j the 


harvest, which takes place in the rainy months, but with us they 
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have hitherto borne two crops in three years only. The fruit 
is terminal, and when of a reddish hue, is plucked by the hand, 
so that the process of gatheiiiig it is tedious. It is dien driedi 
for several days on mats in the sun, until it breaks easily be¬ 
tween the fingers, and assumes a dark brown colour. It loses 
ahput 60 per cent, in drying. When past its prime, the clove- 
tree has a ragged and uncombed appearance, and I am led to 
suppose that its existence is limited to twenty years, unless in 
very superior soil, in which it may drag out a protracted and 
unprofitable state of being to the period of perhaps twenty-four 
years. Hence it becomes necessary to plant a succession of 
seedlings, when the old trees have attained eight years of age, 
and this octenniai succession must be steadily kept in view. 

With reference to the number of labourers, cattle, and ploughs 
nwjcssary for a plantation of 1000 nutmeg or clove-trees, after 
the ground has been thoroughly cleared of underwowl and 
stumps of trees, I consider that seven Chinese, or active Benga¬ 
lee labourers, fifty head of cattle, and two j)laughs, would be 
sufficient for all the purposes of the cultivation, with the excep- 
tiiSMi^of collecting the clove harvest, which being a very tedious 
process, would require an extra, numlier of hands, and, indee<l. 
the best plan would be to gatlier it in by contract. 

I have very great satisfaction in affording my individual tes¬ 
timony to the energy and zeal which actuate the great liody of 
the planters, and of the oorre^ndent improvement of their re¬ 
spective plantations. Without mentioning the names of indi¬ 
viduals who have been foremost in this race of emulation, .suffice 
it to say, that tlie |)laiitations generally exhibit tokens of pro¬ 
gressive amelim-ation, and that such of tlie tree's of the importa¬ 
tion of 1798 as have been duly cultured, are in the highest de¬ 
gree of health, vigour, and productiveness. 

It would be unreasonable to exfiect that such felicitous results 
could have been realised without proport ionute sacrifices. In 
the fir^t era of the sfioculation, the cultivators had to Contend, 
on the one hand, with Nature, in explorii^ and eliciting the la- 
tcnl properties of a soil notable only for its su];)[K)ped indomi¬ 
table sterility; while, on tlie other hand, tile [irohlematical suc- 
cessfof the undertaking and extent of capital requisite to con- 
ducl it to a prosperou.s issue, involved considerations of no tri- 
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vial importance. It is to their industry, spirit, and perseva- 
ranee, that we Qwe the naturalisation of these valuable exotics, 
the established reputation of their produce, both in Europe and 
India, the abolition of the monopoly and exclusive preteasions of 
the Butch to this tr^e; and, finally, the assured possession to 
Great Britain of this promised scene of national and colonml 
wealth. I consider that I am within bounds, in estimating the 
total amount of European pivate capital sunk in this specula¬ 
tion at 436,000 dollars, and of native at 35,000 dollars, from 
the first commencement of the plantations until the trees respec¬ 
tively came into bearing, but of this a considerable portion has 
been redeemed in produce. 


Jbstract Statement of the Piiblk and Private Spiee Plantations 
at and in tfie Vmniiy ef Fort Marlhorough^Jbr 1819-20. 
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Abt. XXL—0« a Remarkable Peculiarity in the Law of the 
extraordinary Reaction (f differently-coloured Rays exhi¬ 
bited by certain Varies of Apophyllite. By J. F. W. 
Hebschel, Esq. F. R. S. Lond. & Edin. &c. &c. &c. * 

Doubly refracting crystals have hitherto been divide into 
two classes; the first, comprising those in which the deviation of 

• From tlic Transactioni of the PkUosephied Socidjf of Cambridge, vol. i. 
part ii. p. 341. 
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the extraordinary ray may be regarded as arising from a repul¬ 
sive force, emanating from one or more axes, as in carbonate^of 
lime;. and the other, from an attractive, as in zircon. Interme¬ 
diate between these, and forming, as it were, the limit between 
both, are bodies devoid of the property of double refraction, as 
fl^jior, glass, &c. All these substances, however, act widi diffe¬ 
rent degrees of energy on the differently-coloured rays, accord¬ 
ing to a law which appear^ subject to great variations in diffe¬ 
rent bodies, and which is directly dcducible in any given body, 
from the series of tints developed by exposure to polarized light. 
In a former paper *, 1 have instanced some remarkable devia¬ 
tions from the ordinary law of lints exhibited by certain varie¬ 
ties of the a{)ophyllite; but from the mcxle of experimenting 
there followed, the most remarkable <if the peculiarities present¬ 
ed by the specimens employed escaped my notice. It is this, 
that out of the three varieties examined, two ap^ar to l)elong 
at once to all the three classes of Media above enumerated ; [kjs- 
sessing the property of attractive crystals when exposed to the 
rays,forming one extreme of tlie spectrum,’and of repulsive in 
thgj^action on the other extreme; while,* for certain intermediate 
rays, they are altogether void of^the property of double refrac¬ 
tion, and allow such rays to pass freely through them in aU di- 
rcctiom, without dividing them into two pencils. 

I was led to a knowledge of this remarkable singularity, by 
the consideration of tlic forms of the curves traced in Figs. 2. 
and 4. -f, whose ordinates represent the polarizing energies of 
the two varieties in question, on the rays whose place in the 
spectrum is denoted ^y their abscissse. It is assumed, without 
any particular grounds, in my former paper, that these curves 
lie, throughout their whole extent, on one side of their abscissse. 
This was natural enough, being accustomed to regard crystals 
as necessarily included in one or the other of the great divisions 
above referred to, and in the mode of experimenting there re¬ 
sorted tp, the contrary could not be discerned, the change from 
attractive to repulsive being marked by no phenomenon. In 


* Transactioiu of the Philoaophkal Society tf Cambridge, vol. i. part i. 1820. 
f ,See Plate VII. of VoL IV. of this Journal, Fig. 2. and 4. 
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cxmsidering the subject more carefully, however, it struck me 
that, as the curves in question had been traced to the immediate 
vicinity of the axis, and, when lost sight of, were then approach¬ 
ing it more rapidly than in any other part of their course, it was 
highly probable that they would meet it in that part of the spec- 
trurq out of the reach of observation, and if so, must cut it, ^nd 
the portions corresponding to the two extremities of the spec¬ 
trum would thus lie on opposite sides, the al)solute lengths of 
the ordinates given by the experiment remaining unaltered. 

To put this idea to the test was a matter of considerable de¬ 
licacy, as well from the imperfections of the S[iecimen, as froni 
its feeble polarizing energy, and the great difference of its action 
on the different colours. In ordinary cases, to determine whe¬ 
ther a crystal be attractive or repulsive, nothing more is requi¬ 
red than to place a plate of it between crossed tourmalines, so as 
to view the polarized rings, and then crossing it with a plate of 
mica or sulphate of lime, having its princqml section 45" inclined 
to the plane of primitive jxdarization, to notice in which qua¬ 
drants of the rings the’tints are raised, and in which depressed. 
If the plate of the substance examined he then removed/with¬ 
out altering the position^of the mica plate), and rephu^cd by a 
plate of carbonate of lime, tourmaline, or any otlier known sub¬ 
stance, (which it is convenient to keep as a standard of conquari- 
son), it is immediately seen whether the crystal in (juestion be 
of the same, or an opposite character with the sUindard ; tlie 
corresponding quadrants of the rings seen in the two substances 
being similarly affected in the one case, and the aJieniatc ones 
in the other. So coarse a methcxl proved,'as miglit be expected, 
unavailing in the present instance, the order of the tints being 
so completely altered by a plate of mica of moderate thickness, 
as to be no longer recognised, and I w^as obliged to have re¬ 
course to measures taken in homogeneous light, and on a divided 
ap()aratus. The method I pursued was as follows:—Having 
enclosed the crystallized plate of the second variety desin-ibed in 
my former jKiper, m castor oil, in a proper apparatus for vary¬ 
ing its inclination to the [K)larized beam, and adjusted it so as 
to revolve in a plane 4.5" inclined to that of primitive pt)lariza- 
tion, I nofici,*d the inclinations at which the first mininfiim of 
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the ordinary pencil tm one side of the - axis took place. These 
are as follow'S : 


Extreme Red. 

Violet. 

19“ 16' 

25“ 

55' 

19 49 

25 

27 

19 5 

25 

39 

19 48 

25 

34 

19 5 

26 

31 

to 10 

25 

46 

19 5 

25 

55 

19- 5 

25 

27 

19 S 

26 

54 .. near the Itidlgo 

1 19“ 28' 

25 

16 .. extreme Violet. 

25“ 

51' 



The variations in the observations of the violet rays arise not 
so much from tlie imperfections of the specimen, and the diffi¬ 
culty of taking measures in violet light, as from the rapid change 
of the polarising energy, as the ray approaches the extremity of 
tlic spectrum, and the mean result above set down is, in conse- 
t|ucnce, that corresponding nearly to the mean violet rays. I 
no\^hterpi)sed Iwtw'een the crystal and the reflector, on which 
the incident light received its polarization, a plate of mica, so 
thin as to ))olarizc (alone) a bluish-white of the first order; its 
plane being perpendicular to the ray. My object in using so 
thin a plate, was to dilate or contract the system of rings, by a 
ipiautity decidedly smaller than half the interval between two 
contiguous ones, so as to avoid all possibility of a mistake in the 
or der of the ring biipught under examination, by the interposi¬ 
tion of the mica plate; the point in question being not to obtain 
any precise numerical results, but merely to ascertain whether 
the change of tlie inclination corresponding to the minimum or 
maximum of jniy given ring, produced by a nTica plate of in¬ 
finitesimal thickness, would have the same or opposite signs for 
the two ends of the spectrum. 

Th^j mica lieing fixed so as to have its ^^rincipal section 46" 
inclined to the plane of primitive polarization (or in azimuth 
45"), the minima of t^je ordinary pencil were now observed to 
take place at the following inclinations. 
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Extreme Red. Videt. 

14» SO' 29" 59' 

18 22 29 10 

17 38 30 SB 

17 17 32 2 

16 SS 30 14 

■ • 29 S3 .. Extreme Violet. 

Mean 17“ 17' 31 41 

33 29 .. Violet bordering on Indigo. 

30* 55' 

The iiicHnati(»i was therefore dimmished for the red raysy 
and increased for the violet; in other words, the interposition of 
the mica had contracted the red rings in a direction parallel or 
perpendicular to its principal section, but dilated the violet. 

I now (to confirm this indication) turned round the mica 
plate one quadrant in its own {^ane, so as to reverse its action 
on the polarised beam, and then, repeating the measures, found 
as follows. 


Extreme Red. 

Violet. 

20° 

S3' 

22* 

41' 

20 

10 

24 

29 

21 

14 

21 

36 

21 

IS 

20 

31 


14 

21 

58 

20* 

57' 

22* 

IS' 


The effect on the measures, as we see, corresponds to the 
change of circumstances, the red rings be^ now expanded and 
the violet contracted, by the action of the mica in the direction 
in which they were observed. To assure myseflf still more com¬ 
pletely of the identity of the ring examined, I detached the mi¬ 
ca, and observed the first evanescence of the extraxyrdinary 
pencil in the extreme red rays, which took place at an inclina¬ 
tion of 11'. The whole interval, then, from the maximum 
to the minimum of the first red ring, embraces an extent ot' 
2T* 11-19“ 28'=:7“4S', while the displacement of the joiinimum 
by the mica did not exceed 11' in one direction, and 1^ in 
the other. On the ^ther hand, computing the first evanescence 
of the extraordinary pencil in violet light, from the formula * 


* n =. the number of periods, and parts of a period, performed by the polari- 
. zed ray within the plate. “ 

I = the length of each period. t = the thickness of the plate. 

6 the inclination of the ray to the axis. 
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= <.sm«. tan« 

which gives an f = UgpVl + where p = 

we find that it will take place at 38° IS' of inclination, and the 
variations produced by the nuca in the place of the ordinary mi¬ 
nimum being 4* 4^ and — 3° 36', are decidedly less tlum the 

in^eKal between the ma^dmum and minimum of the first ring, 
which is 38° 12' - S6° la'=11* 53'. 

However, to leave no doubt on tbis head, 1 interposed an ex¬ 
tremely thin plate of mica, which polarised but a fiseble blue of 
the first order, and placing its principal section successively at 
azimuths 45° and 45°+ 90° 5= 135°, repeated the measures of 
the inclination at which the first minimum took place, taking in 
each case the mean of ten observations, to compensate the va¬ 
rious irregularities it was found impossible to avoid. I thus 
obtained the following results. 



Azimuth — 45“ 

Azimath —135" 

Inclination at Minimam of Extreme Red, 
Ditto Violet, ... - 

18" 39' 

26 IS 

19" 55' 

34 35 


feeble double refraction, joined to the imperfection of 
the specimen, and the impracticability of cutting it into a prism, 
with its refracting edge parallel to the axis, (owing to the facili¬ 
ty with which the laminse separate from each other,) have pre¬ 
vented my. verifying these results by actual observations on the 
double rcfracdon. There can be no doubt, however, what would 
be the result. The spectra formed by the two refractions would 
appear superimposed on each other, but of different lengths, the 
indigo spaces of each cxiinciding. They would consequently ap¬ 
pear as one spectrum of diluted colours, and unless examined in 
homogeneous lig^t, the double refraction would not be noticed 
at aU. 

There can be little doubt, too, that the third variety of apo- 
phyllite described in my paper, would exhibit similar phenome¬ 
na ; but I have not thought it necessary to make any expeii- 
ments on it, the fact which it is the object df this paper to point 
out, bong, I hope, sufficiently proved without it. 

Slough, \ 

Mafch 31. 1821. I 
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Observations on the preceding Paper, By Dr Buewstkm. 

The very important feet established with so much ingenuily 
and address in the preceding paper *, appeared to me so highly 
interesting, that, in a paper read before the Boyal Society of 
Edinburgh on the 17th Dumber 1821, I have endeavourfd to 
refer it to the ordinary influence of three positive rectangular 
axes, which are in equilibrium only for the yellow rays of the 
spectrum. 

“ In the Biased Apophyllite,’' as I have remarked in that pa¬ 
per, “ one of the polarising axes must be in the plane of' the la¬ 
minae, and in lioth the Biaxed and the XJnmxal ApophylliU', 
there appears to be an axis perpendicular to die laminae. As 
the form of the prism of Apophyllite is perfectly symmetrical in 
relation to the axis, it is probable that there are two eqiisil and 
rectangular axes, of a Pomtive or Attraxtlve character, in the 
plane of the laminae, each axis being perpendicular to the paral¬ 
lel faces of tlie cr 3 ’^stal, and we know that there is a Positive or 
Attractive axis at right angles to the laminae, and coincident 
with the axis of the prism f. The two equal Positive •'xes, 
which we shall call the Horizontal axes, on the supposition that 
the prism is placed up6n its base, will obviously produce a single 
Negative axis, coincident with the other Positive axis, or the 
Vertical one perpendicular to the lamina?, and the system of 
rings round the resultant of these two axes, will deviate more 
or less from Newtmi’s scale, according to the nature of the dis- 
peravc forces of the elementary axes Let us suppose that 
the resultant negative vertical axis has the same action upon the 
Yellow rays of the spectrum as the real poative vertical axis; 

* A slight notice of this discovery of Mr Herschel^s was given in this Journal 
Vol. V. p. 213. See also VoL I. p. A. 

f 1 Bmst refor the reader to my paper V On the Laws of Polarisation and 
Double Bc&acdoo,” in the Phil, Tratu. Load, for 1818, p. 231. and p. 24dr— 
for the grounds upon which this resolution of axes is made. In the case' of Apophyl¬ 
lite, there are reasons of a peculiar kind for supposing the existence of three axes. 

4: For an illustration of Uiese views, the reader is referred to my letter to Mr 
Herschel, publirired at the end of his paper in the PhiL Tramu 1820, p. 94.; and 
to Mr Herschel’s paper in the TrunMadiona of the Camiridge Philouqtkical Society, 
vol. i. p. 21.; or in this Journal, Vol. iv. p. 335.; and Vol. v. p. 340. 
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blit tliat it acts much more Energetically ujKm the Red extremi¬ 
ty, and much less energetically upon the Blue extremity of the 
s|->ectrum. The yelkm rays being thus solicited by equal and 
opposite forces, the crystal will exercise'over them no polarizing 
^nergJ^ Thcr^d rays being subjected to a greater polarizing ener¬ 
gy^ from the Negative than from the Positive axis, will give rings 
corresponding to the difference of their opposite actions, and the 
characters of tliese rings will lie NegcUivc. The blue rays, on 
the contrary, being much less energetically acted upon by the 
Negative than by the Positive axis, will form rings proportional 
to the difference of their actions, and these rings will be Positive^ 
from the predominating influence of the positive axis. In this 
way, a particular crystal of Apophyllite may exercise over the 
red rays of the polarized beam a negative influence; over the 
blue rays a positive influence; and over the yellow rays no in¬ 
fluence at all * ; while it is the general character of the mineral 
to exert an attrartive doubly refracting force over all the rays 
of tile spectrum. The ray of compensation, in place of being 
yellow, may have any pisition in the spectrum, and those on 
each side of it will aflbrd positive or negative tints, according 
as the jxisitive or the negative axis exercises over them a predo¬ 
minating influence. 

“ This view' of the polarising structure of Apophyllite, affords 
a complete explanation of the singular tints wliich surround its 
resultant axis. Each order of colours is as it were a residual 
spectrum f, arising from the opposite actions of the negative 
and the positive axis, and the tints of which these orders are 
composed, will consequently vary, according to the locality of 
the ray of compensation.'" 


' * This partial equilibrium of polarising forces is analogous to the paradoxical 
phenomena of a compound lens, which, as I have elsewheau shewn, may be con¬ 
structed BO aS to converge the Blue rays, diverge the Jted rays, and exercise no actioa 
at all opott the YeUam ones. That is, the same compound lens is a Ptane lau in 
yellow ligh^ a convex one in blue light, and a concave one in red. light.« 

-f Amoi^ the various residoal or secondary spectra ^hicb 1 have examined in 
the course of my experiments “ On the Action of Transparent Bodies upon the 
diflfhrentty coloured Rays of Light,” there are many among the polarised rings 
which have exactly the same tint; and there are some which resemble as nearly as 
possible those in Apophyllite.—Sec Bdmburgk Trantactionsy voi. viij. p. 1. 
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In all the crystals whidi 1 have examined, including Apc^hyl- 
lites from Fassa, Utoe, Faroe, and Iceland, the doubly refracting 
force » exhibited by a distinct sejwation of the images, was 
Po^ve or Attractive, whether the ray was red, blue, or yellow. 
1 therefore consider the property discovered by Mr Herschel 
as belonging only to some particular crystals, or pirts of crys¬ 
tals, in which one of the three positive axes has had its intensity 
reduced. Specimens will, I luivc no doubt, yet be found, in 
which the Apophyllite exerts a Negative action on all the rays 
of the spectrum; for I have shewn in the paper already quoted, 
that the intensity of the principal axis varies in the same ciy's- 
tal according to a regular law, and that all its variations are 
symmetrical, in relation to the centre or the summits of a com¬ 
plete crystal. Hence, it is extremely jH’obable, that tlie points 
or nodes at which the negative passes into tlie positive structure, 
may be found in'the same crystal, and near the points a, h in 
Fig. 13. of my paper on Apophyllite; for in several crystals the 
transition at these points appeared to be very sudden. 


-aC 

Art. XXll .—Notice respecting the Honse^ ^c. of Copernicus. 

In a Letter from IIeorge Harvev, Esq. Member of the 

Asti'onomical Society. 

¥ 

Dear Sir, 

In a former number of your valuable Journal, you introdu¬ 
ced a very interesting jf?M: simile of one of the letters of . the 
celebrated Copernicus. I am a lover of such fragments, be¬ 
cause they awaken associations of a pleasing kind; and in 
moments of difficulty and depresrion, bring accessions to human 

• 

happiness, more consolatory than all the pleasures which power 
can command. 

By the kindness of a scientific friend, I have been favoured 
with the Inclosed sketch of the house in which this illustrious 
astronomer rerided^; and also of the chair in which he was 
accustomed to sit. The pyramidal figure near the house, is the 
well which supplied him with water. They have afforded me 


See Plate II Figs. 5. and 6. 
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gratification, and with the view of communicating pleasui^ to 
your readers, they are now offered to your attention. 

The astronomer, I am informed, resided in the highest gar¬ 
ret, a true nestling place of genius, which seems to delight in 
hatching its dBfepringinl^e comers.” What mingled recol¬ 
lections crowd on the mind, when contemplating' a sketeh of 
this kind! In this room was nursed the genius of those deep 
and pxyfound speculations, which, in succeeding years,' was to 
produce so mighty a revolution in the world. It was in this 
chamber that Co{)ernicus investigated the systems of ancient 
times, and resolved to break through the theories which had 
been sanctioned by the authority of ages;—which had grown 
up with a long race of centuries, and become identided, as it 
were, with the very habits and institutions of time. It was 
here the native independence of his mind was displayed in its 
full vigour and power; and which enabled him to abandon 
systems that had been embellished by the purest offspring of 
fancy, and illustrated by talents of the most splendid order; 
and which seemed even in the more advanced periods of their 
career, to gain ifew accessions of strength, by becoming more 
intimately blended with the increasing sophistries of the schools. 
In this house Copernicus annihilated the labours of centuries, 
and prepared the elements of that mighty system, which, in an 
after age, was to be perfected, by the commanding genius of a 
Newton. This house might have often been to hipi an abode 
of uncertainty and of sorrow. Within its walls he was no 
dtiubt alternately elevated and depressed, as hope cheered him 
to advance, or error faid low his sanguine anticipations^ Du¬ 
ring the long period on which he meditated on his noble system, 
his great mind must have been the frequent theatre of conflicting 
doubts. Fame seldom encouraged him in his career, and the 
vistas of hope which the vantage ground of modem science 
now unfolds to the strong conception of the astronomer, but sel¬ 
dom southed his anxious soul. 

Such *me>^ Copernicus demand a sol^n and thoughtful 
observation. The world but rarely sympathises with the man 
of close emd studious retirement. How often, indeed, is. he 
entirely neglected, till, from his lowly and unpretending soli- 
voL. vn. NO. 13. JULY 1822. k 
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UKie^. there issues forth some spleudki i^jpeavery. toaoterest mid 
instruct mankind. Yet if we trace the histories ofthese .ne¬ 
glected individuals, and coRtaEDf^te the influeitee which, in 
after f^es, theyexenise on human aflairs, we shall see pew 
reason to admire die splendid privileges of the mind, and that 
tmbounded induence' which the idlent progresakm of Citne, 
i^wly, but permanently creates, for the triumphant produce 
tions of its powers. I remain, Dear Sir, yours, &c. 

PLVnoUTH, ) GEOBGfi HaEVKY 

Mm 4 18S2. I tf eobge tiAavKY. 


Art. XXIII — Account of a singular Ea^eriment depending 
on the Polarisation of Light by Rejkxion. By David 
B ttiswsTER, L. L. D., F. R. S. Lond., & Sec. R. S. Ed. 

Tn the course of some experim^ts on the polarisation of light 
by reflexion, 1 was led to observe, that a film of aqueous va¬ 
pour might be breathed upon a plate of glass, without altering 
the disdnctness of the image reflected from it surface. This 
effect arises from the extreme minuteness of the particles of 
water which compote the aqueous film; fm* when they are too 
large, which sometimes happens, the reflected image is more or 
less obliterated. By a little practice, however, it is easy to 
trailsfer a sufliciently attenuated film to a small plate of glass. 

Let two glass reflectors A, B, Plate II. Fig. 7., be ar¬ 
ranged in the usual manner, so that a ray of light R is incident 
on A, at an angle of about 56°, while the reflected ray AB is 
incident at the same angle upon B, so placed that the plane 
of reflexion from B may be at right angles to the plane of re 
flexion from A. Whra this adjustment is well made, scarcely a ray 
of light will be reflected from B, and the candle fiom which the 
niy R proceecb will be nearly invirible. Close to A, ^Ibe ano¬ 
ther reflector of glass C, and let the ray R from the same 
candle be incident Aipon C at an angle of about 63% while the 
reflected ray CD is received upon a second reflector D, (pla¬ 
ced near B,) at an angle of 56% and in such a manner that the 
fflane of reflection from D is at right angles to the plane 
of reflecUon from C. As the ray R is inddent upon C at an 
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angle less than 56°, tiljl polarising angle for glass, the reflected 
ray CD will not lie polarised, and consequently, an image erf’ 
that candle, iwt'v«*y bright, will be seen by reflection from D. 

When an observer, therefore, looks into the two mirrors B, D, 
lie will see no image of the candle in B, and a distinct image 
in D. While he is looking at these reflectors, let another per¬ 
son "breath gently upon the glass reflectors A, C, and the image 
the candle wiU instantly appear in wltere th^re was none 
hf^ore^ while the image of the candle that zoos seen in D will he 
extinguished. The cifect, therefore, of the same (ilm of vapour 
has been to extinguish the image of the candle in D, and to 
create a new image in C. When the aqueous film has evapti- 
rated, which takes place very r^idly, the new image will be ex¬ 
tinguished, and the extinguished one will reappear. 

The cause of this paradoxical tfl'ect may be easily under¬ 
stood. When a film of aqueous vapour is laid u}x>n the reflec¬ 
tor A, the surface of the glass is, as it were, converted into 
water, and the ray RA is no longer polarised, because it is re- 
flecletl from an aqueous surface, whose polarising angle is about 
56*. Hence, as the ray AB is not polarised, a portion of it 
will Ijfe reflected from B, and will cause the candle from which 
it proceeds to be visible. 

In the reflector C, where the ray CB is not polarised, in urn- 
sequence of its being incident at an angle less tlnm tlie polaffs- 
ing angle ftjr glass, the substitution of a film of aqueous vapour 
will |.K>larise the ray CD completely, as the ray IIC is incident 
ufion the surface of it at an angle of 5B'\ which is tlie jiolarising 
angle for water. Hence, since the reflector D is placed in tlie 
position which will not reflect a polarised ray, no |MU't of the 
ray CD will now be reflected from D, and, consi*quontly, the 
image of the candle, whicii was formerly a»en, will be extin¬ 
guished by Uirowing a film of vapour upon the rq^^tor C. 

ThliHl^periment, independent of its paradoxical character, 
aflbrds a very simple and striking illustration of the relation be¬ 
tween the refractiye power of bodies, and ^the angle at which 
they polarise the incident light. 

K % 
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-^T. XXIV .—a Free Escapement, with considerabie 
reduction of Friction. By Ubbaik JujaGENSEW, Chrwiome- 
ter-maker to the Danish Navy, and Idember of the Royal 
Society of Sciences at Copenhagen ♦. 


The Utility of exact chronometers for navigation and geo¬ 
graphy, led the British and French Governments to offer such 
encouragement to eminent artists, as might repay them for the 
time sptint in the acquisiti^ of the knowledge, ]^th theoretical 
and practical, which was necessary to the advancement of an 
art 80 difficult and intricate; and ’ they thus attained such an 
astonishing degree of precision, that often in succesave days the 
error in the rate of going does not exceed fractions pf seconds, 
or, what is the same thing, not the 105^55 part of 24 hours. 

It is principally in England that the art of making exact 
time-keepers has been successful and general The numerous 
works of Emery, Arnold, Earnshaw, Pennington, Frodsham, 
Parkinson, See. afford proofs of this remark. France is also 
distinguished by the excellence of the works of Breguet, who 
will long be admired by tliose capable of appreciating the .know¬ 
ledge he displays,^the novelty of the means he employs, and 
the fertility of his invention, in overcoming the difficulties of so 
iittricate a subject. 

The great exactness of chronometers dcpgnds op the execu¬ 
tion, as well as on the principles upon which they are constructed. 
A great equality in the moving power, uniformity in the wheel- 
work, which conveys the power to the esotpement, diminution of 
friction, and the application of means to render the latter as equa¬ 
ble as possible, and freedom in tlie vibrations of the balance, 
Ere qualities indispensable to a good chronometer; but still 


there ore others essentially necessary to its perfection, namely, 
the true relation between the movement of t^ie regu^^or and 


• Translated and abridged from Shumacher’s Antmiwmitcht N'achriekten, 
No. X. p. Idd. March 

f It is agreeable to observe, that the superior pretensions of British artists, iu 
the construction of chronometers, which were so strongly and ably stated in the 
'Edinburgh Review for October 1319, vol. xxxii. p. 372. are asserted under a still 
mote formidable contrast by a Danish artist, whose judgment must be considered 
as at least didntercsted. 
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tlie moving-power, aligoroiis exactness in the compensation for 
the variation of temperature, and perfect isochronism in the 
vibrations of the balance, as obtained by the spiral. The great 
regularity of its going, principally depends on the success in ob¬ 
taining these, abstraction being made of the quality of the oil 
employed. .. 

The principles on which compensation for temperature de¬ 
pend, are so well established, that great exactness is attain¬ 
able, and a want of success in obtaining a just compensation 
can only be imputed to a want of atlention in the artist. 

Perfect isochronism in the vibrations of the balance is more 
difficult to attain than the compensation, and requires more 
trials and care; but, although it is one of the parts most es¬ 
sential for continued regularity, machines have been known to 
go well without the isochronism being so rigorous as the com¬ 
pensation. 

Still, since a chronometer cannot be considered perfect with¬ 
out it, every care must be taken to succeed. The two modes 
of constructing the balance-spring, so that the great and small 
vibrations of the balance may be equal, are well known, and 
even the general theory of isochronism is thoroughly establish¬ 
ed, but still much tact and nicety are necessary for success, 
and on this point genius will do more than rule. 

The escapement, that delicate part of a chronometer, de¬ 
serves and requn^^s particular attention. The escapement, with 
a constant force, promises, by the theory, the greatest regula¬ 
rity, for in it the impulses which the regulator receives, are al¬ 
ways of equal force, ^nd the resistance made to, the regulator in 
disenga^g the detent is also constantly the same; hence there 
is nothing to disturb the regularity of the vibrations which, from 
the nature of this escapement, become always of equal extent. 
The late 'Thom&s Mudge used this escapement in his chronome¬ 
ters, a^ tlieir goodness in an equable temperature is no doubt in 
a great measure owing to it. Br^guet also employed such an 
escapement, but more perfect, in many of Ms chronometers, and 
particularly in the celebrated one lately made for the Count Som- 
mariva; but this escapement, in spite of its advantages, can never 
become of gener^ use, because it requires, in the execution and 
in the combination, precautions often lieyond the abilities of even 
good workmen. However, were we still ignorant of the mode 
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of liiaking the' vibrations of the balan^ isochronous the 
nature 6f the spiral, the artist t*rould be obliged to submit to 
all the trouble and care" required in tlie execution of the escape- 
oierit'vrtth’a constant force. 

The free escapement of Karnshau is at present the one 
chiefly used in the construction of chronometers for navigatiem, 
as it produces a great r^ularity, and is not very difficult in the 
execution. It is preferable to Arnold's, fron’i* having less fric¬ 
tion, being less liable to be stopped, and being less difficult in 
the (xmstructiort. Its superiority is proved by its being emjdoy- 
ed by the best artists, and by the British Government having 
avvarded L. 3000 to Mr Eamshaw for its invention. 

The means used by Mr Earnshaw t<j diminish the frictiem of 
his escapement, consists, 

1st, In giving a greater diameter to the circle of escapement, 
which causes the escapement-wheel to act by a longer lever, and 
more perpendicularly against the line of centres. The posh thus 
becomes sliorl^r and more gentle, and operates with less play, 
and consequently with less friction. 

2dlv, In supjwrting the detent at the extremity of the teeth 
of the escapement-wheel, by which disposition, the pressure of 
the teeth of the wlf^l against the detent acts by the longest pos¬ 
sible radius, consequently with less pressure than in the escape¬ 
ment of Arnold, and thus the regulator also has less friction in 
disengaging the detent. A chronometer with an escapement of 
Earnshaw's, admits a balance botli greater and heavier than one 
with an escapement of Arnold’s, -and, therefore, there will be a 
greater quantity of motion with the sadie moving power, an 
evident proof of a reduction of friction. 

Notwithstanding these advmitages, the author oi this paper 
conceives, that the diminution of friction in that escapement may 
be carried much farther ; and a model on a large scale, executed 
with that intedtioii, proves that this advantage is'(>btained witli- 
out any inoonVenience. It would be tedious to describe in de¬ 
tail this escapement;' which could only be made intriligibk by 
a plan both of the front and side of it; but for those who arc ac¬ 
quainted with the Escapement of Karnsliaw, it w^l be suffident 
to say, that instead of fnie cscajiement wheel he employs two 
»qxm the same axis. One of these acts by impulse on the es¬ 
capement circle, of which the diameter is in a still greater ratio 
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to the diameter of the wheel, than it is in that of Earnshaw. 
The other wheel, of which the diameter is almost double that 
of the impulse wheel, produces the pause to allow the r^ulator 
to accomplish freely its vibrations and its rests, by die extre> 
mity of its teeth on the detent^spring. Since this wheel is -of a 
much greater diameter than the impulse-wheel, it is evident 
that the preswre of the wheel work against the detent will be 
weaker than in the escapement Earnshaw, when the same 
wheel serves for the impulses and the pause; by this diminu¬ 
tion of pressure, the friction of the teeth against the detent will 
be reduced, and the regulator will thus suffer less resistance in 
disengaging the detent-spring from the stop-wheel. 

In Em'nshaw's. escapement, siUce each tooth of the escape¬ 
ment-wheel has a double operation to perform during a revolu¬ 
tion, it must be made veiy thick, in order that the fine points of 
the teeth may not wear off. In the free escapement with a 
double wheel, where the teeth have only one operation, the 
wheels admit of being made lighter, so that their inertia will be 
reduced nearly to the same quantity as that of the single, but 
thicker wheel. 

The great reduction of friction, particularly at the escape¬ 
ment, will undoubte^y be of real advantage, rince gentle fric¬ 
tions are always more constant than those which are heavy, that 
is less subject to be augmented, particularly in cases where the 
use of oil must be avoided. And it is this drcumstance which 
l^ves us reason to hope that the escapement now proposed may 
contribute to the pijecision of chronometers. 


m, . . ... . 

Art. XXV.—On the Formatkm VaUcySi Bo^s^and Creeha. 

By the Rev. George Young, M. A, Whitby. 

Young, in bis valuable Geological Survey of the Coast 
of Yorljshire, just published, which we recommend to tlie atten¬ 
tion of geologists, advocates that opinion* which refers many of 
the inequalitieB on the earth's surface to breakings aiul changes 
of position in the strata, and to denudations or waslung away 
of iatge portions of the upper strata. In the following observa. 
tions, he shews how this mode of explanstkm harmonises with 
ger^ostical phenomena in Yorkshire. 
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Our vales, river-csourses, bayi^ and creeks^ says he, have 
been fonned diiefly by breaks and denudations. Some ani> 
nent geological writers have maintained, that the valleys have 
been fonned by the streams which flow in them \ that every 
river-has hollowed out its own channel in tlie hills through which 
it pa^s; that bays mid islete cm the idiore have been excavated 
by livers, and by the.action of the sea; and that the alluvial 
beds, even in the highest situations, have been deposited by 
rivers, that once flowed there. The phenomena which our dis< 
trict exhibits, can by no means be reconciled with such notions. 
The agency of rivers has indeed had a considerable eflect in 
modifying their cbanimlsj but the channels have derived their 
origin from breaks and denudations of the strata; to which ah 
so the indentations of the coast are principally owing. This is 
so much the case, that we observe some dislocation of the strata, 
at almost every bay and inlet of the coast, and at the mouth of 
almost every stream that runs into the ocean. The £sk did not 
cut its way into the sea through our rocky clifls, but its channel was 
opened by a vast break in the strata, and by the denudation or 
washing away of the Icxise materials, disengaged by the shexsk 
which this disLocation produced. The river may have filled up 
semie hollows and inequalities of its original channel, but it can* 
not have excavated Uiose extmisive and diverrified dales through 
which it runs. This is obvious from the circular shape of some 
of them, as that of Ruswarp; from their general form and ar- 
rangement; and from decisive indications of breaks, elevating 
the strata on the south side, and sinking those cm the north. 
The numerous dales that open into the vale of tlie Ksk from the 
south, have originated in an eefuai number of fractures in the 
strata, aided by denudations of these strata; and, in some in¬ 
stances, as 8^ ^yop and at Danby, there has been a compound 
fracture, the dale, which is single at its upper end, branching 
into two before it ireaches the iEsk, and inclosing between the 
branches a deltar-shaped hill, detached 'from the principal chain. 
This phenomenon, together with the steepness of the skies of 
this dale, and tlie roqndness of their upper extremities, must 
wholly set aside the idea that they could be hollowed out by 
the petty rivulets which meander through their rich alhivial 
bottoms. As a proof that the Esk has not hollowed out its bed, 
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weMnay also i^tice, that a little below Danby Castle, it turns 
aside to the right, out of what appears its direct course in the 
valley, and passes through Cronkley Gill, in a deep rocky chasm, 
the margins of which are much higher than the middle of the 
vale, through which we might have expected the river to flow, 
and into whk:h it again returns at Lealholm Bridge. Now, if 
the river had excavated the middle part of the valley, and for> 
merly flowed there, how c<Kild it forsake that natural channel, 
to cut a circuitous passage through rocky strata, the surface of 
which is considerably higher than the alluvial vale which, on 
that supposition, it deserted 't A similar instance occurs in that 
small branch of the Esk, which flows from Tranmire and S'tone- 
gate. A little below Stonegale the stream bends to the right, 
and runs in a deep rocky Assure on otk' side of the alluvial va}> 
ley ; the middle part of which is left dry, though greatly be^w 
the level of the banks of the stream, as if artificial means had 
been used to turn the rivulet out of its natural course. A third 
instance, fully more remarkable, ixxiurs in the Esk, near where 
this stream .pins it. The river, ()cfore arriving at Amclifi^ 
leaves the valley, and seems to make a sweep through part of a 
hill. In a similar way, the Derwent, which rises in the moors 
lx:tween Whitby and Scarborough, does not run down to the 
sea by the opening at Scalby, but passes mi between steep 
banks to Ayton, mid into the vale of Pickering; and, on ap¬ 
proaching die chalk strata, it does not turn to the left in the di¬ 
rection of Filly, which seems the most natural and easy passage, 
but flows round the f<x>£ of the Wolds, by Mallon and Hows- 
hani, finding its way*l>etween banks that are higher and strong¬ 
er than the obstacles which opposed its progress in tlie other di¬ 
rection. In such cases, it is quite clear that the streams have 
neither cut their channels, nor deporited tlie alluvium that co¬ 
vers the principal part of the valleys through which they pass. 
Many of the valleysi indeed, bear marks of their having been 
fcHmied or modified by the flowing d:’ waters; yet not by the 
flowing of their own little streams, but by die waters which once 
covered the whole of our rocks, and which, in retiring, have 
washed away vast portions of the more loose m* exposed parts of 
the strata, and employed the materials, thus obtained, in form¬ 
ing the alluvial covering. 
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In iiko manner, the Eiver Tees, and its tributaiy stress, 
cannot be conceived to have given the fronts of the Cleveland 
Hills their shs^, and formed the deep recesses between them. 
The Lm'O), which collects a great pan of tine streams that flow 
iiom them, makes its way through deep beds dT alluvium, which 
it cannot have deposited; but though it has deepened its chan> 
by wearily away the soft alluvial lieds, it has made little 
impression on the sandstone strata, in the few places where it 
readies them. To ascribe to currents so limited in thdr opera¬ 
tions, H’fiects of such magnitude as the sliaping of mountmris, 
and the formation of extensive valleys or plains, is altogether un- 
philosophical. 

Be^des, what shall we say of those valleys iii which there 
ore no streams, of which we have so many in our oohte hills 
and chalk hills ? And what shall we say of the subterraneous 
channels of the becks that flow into the vale of Pickering? 
Have these channels also been excavated by the streams ? Or 
how (diall wc account for another singular fact, that the 
becks or rivulets which flow southward from the highest range 
of the alum hills, on aniving at the oolite hills, pass directly 
throng them, instead of turning into die valley that runs along 
iheir northern fronts ? Had a river run in that valley, all these 
becks would have fallen into it, and pursued their course with 
it to the ocean, without breaking dirough the oolite hills at aU ; 
or, at the most, one passage through these hills, would have 
served for the whde. When, therefore, we see each of Uiese 
becks holding a strmght course through an opening in die oolite 
hills, exaedy^ opposite its channel in the alttm hills, there is no 
way of explaining the phenomenon, but by supposing that both 
parts of it^ channel have been formed by die same break in the 
strata. 

Another' proof that river courses have been produced by 
such breaks and denudations, we find, in those pla^ where the 
heads of two opposite valleys run into one, their heads forming 
a low marsh, from whence the waters flow in contrary directions. 
Thus, Newtem Dale.is connected with the Vale of Godeland by 
a oaiTow marshy vale or hollow, above a mile, loi^, called the 
This fen, in whidi the wat^s are stagnant, has .tho> same 
kind of high banks as die dales which it unit^ and'of which it 
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IB obviously the oontinuaiion. Now, if wo could ^oppose, that 
the'beck of Newtem Ihile has cut its channel, a supposition high¬ 
ly improbahle, the diannel bdhg extremely deep, and canied 
through thick lieds of crow-stone and other hard rocks, the ques¬ 
tion would remain to be solved. What hollowed out the fen ? It 
is clear, that the formatiem of the ^en, and of the dales which it 
unites, must be attributed to one great break, passing from the 
Vale of Pickering into that of the Esk. An instance of the 
same kind occurs in the two opposite vales of Commondale and 
Kiklale, which form but one long, narrow valley, connecting the 
vale of Esk with the plain of Cleveland. As the whinstonc 
dike passes through pai1. of this valley, the idea of its being the 
result of an extensive Iweak is the more confirmed. 

In regard to the indentations of the shore, there is no doubt 
that the sea has greatly modilied their diapc, but their origin 
must - be ascribed to breaks and denudations of the strata. 
Wherever bays have been formed on the coast, as at Filey, Ro¬ 
bin Hood’s Bay, Sandsend, and Runswick, we can trace their 
formation to breaks, suliridcnces, or interruptions, of the strata. 
Even our promontories and cliffs must have lieen formed by si¬ 
milar means. Vast masses of the strata must have sunk down, 
and become |mrt of the bed of the ocean, while the rocks from 
which they were detached have remained as sea-cliffs. How 
can w-e account for our submarine cliffs and promontories, but 
by supposing that the I'ocks, which are ImjIow the level of the 
sea, have exiierienccd dislocations, like those above it Indeed, 
the form and position of Whitby Rock may suffice to show, that 
the breaks in the Stftita have extended outwards beyond the line 
of tlie sliore.” 


Aar: XXVI.— Acemnt if the Eruption <f the Old Vekano of 
Efxf^dd Jokkul in Icetand, m December 1821. 

1?HE remarkable fall of the barometer which took place al¬ 
most simultaneously thtoughout all Europe, on the 95tb of De¬ 
cember 1821, and which in some ca.seb was accompanied with an 
agitAtion of the magnetic needle, induced many persons to con¬ 
jecture that some tremendous convulsion of nature must have 
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vidted some put of the globe. This conjetture has at last l)een 
verified by a volcanie eruption of the old volcano of EyaQeld 
Jcdckul, which has been in a quiet state since the year 1612. 

This mountain, otherwise called Cape Hecla, is about 5666 
feet in height. It is nearly equkiistant from Kolia and Hecla, 
and is the southermost of the chain where the dreadful eruption 
broke out about the middle of the last century. 

On the 19ti» Deoembea’ 1821, the mipticm began. The cra^ 
ter was fcnmed at the distance of five miles, from the minister's 
house at Holt, and discharged itself through the thick mass of 
ice that enveloped it, and which is seldom melted. The ice was 
dispersed in every directicm, and a mass, 18 feet high and 60 
feet in cnrcumf^^nce, fdl towards the north. A number of 
stones, of different tizes, rolled down the mountain, accompanied 
with a ncnse like thunder; and this wa.s immediately followed 
by a discharge of an amrmous and lofty column flame, which 
illuminated the whole country, and allowed the people at Holt 
to read as perfectly within their houses at ni^ht as if it had 
been day. Ariies, stones, gravel, and heavy melted masses of 
rock, some of which weighed about 50 lb. were thrown up, and 
one of these last was ^und at the (^stance of five miles from the 
crater. On the day immediately following the eruption, a great 
quantity of the fine greyish-white powder of pumice * was' dis¬ 
charged, and carried about by the wind so as to fall like sno^', 
and cover the adjacent country. It penetrated into the houses 
through every opening. It exhaled a disagreeable smell of sul- 
phur, brought on affections in the eyes, and occationed diseases 
among the sheep in Vester Eyafjeld and Olter Landoe. 

On the 25th of December, a violent storm raged from the 
south, and by the united action of the wind and the rain, the 
fields were cleared of the sulphureous dust which had covered 
them. On the 26th mid 27th of December, tliere was a hea|^ 
storm from tiie north-east, and the barometer, which had been 
gradually falling since the 18th December "f*, when it was 29M6, 

' ' ■ 'ff ‘ ' — . ■ —~ 

* This powder had a sulphureoaa taste, and burned when thrown into the fire. 

t The obserrations on Uie barometa' were made at Naes near Reikavig, by 
t>r Tfaorsteinson. A statement of 4t for October, January, and February, jrill be 
found in the Ann. of PkiL for June. 
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had readied, on the 26th December, its lowest point at 28^40. 
It is a curious fax^ however, that chi the 8th of February the 
barometer to 27.25, a time when no earthquake was felt, 
and no apparent change had taken place in the eruption. On 
the 18th of February, the barometer, which had been at 29.42 
on the 1 Ith, fell to 27.72. So late as the 23d of February, the 
Eyafjeld Jokkui emitted smoke greatly resembUng the steam of 
bmling water; mid some persons were of opinion that the moun¬ 
tain had decreteed, and was lower near the crater, as it evident¬ 
ly appeared to be when viewed in a directiem from north to 
south. 

It is Stated that the water in the rivers that flow from the 
Jokkui and the surrounditig mountains, had been considerably 
enlarged during the first day's eruption. A constant rumbling 
noise was heard in the vicinity of the volcano, attended occa¬ 
sionally by»a dr^ful crash, as if the immense masses of stones 
and ice were on the eve of being precipitated down the moun¬ 
tain. 

Other two vcficanoes to the east, in tlie mountains of Kolia 
and Oraefa Jokkui, are said to have broken out, but no certain 
information has been received on the subject. 

The vessel which brought the account of the volcanic erup¬ 
tion to Copenhagen, left Iceland on the 7th of March; and it is 
reported that the sailors when at sea, again saw a violent fire in 
the direction of the volcano. 


Art. XXVII.—® Poper on the Finite Extmt ^ 
the Atmo^here, I3y W. H. Wollastok, M. D. V.P.R. S 

Xf air cUusist of ultimate jiarticles, whose divisibility has a li- 

f 'l, an atmosphere composed of speh particles must have a fi- 
e extent, because it cannot expand l)eyond that distance at 
which the fm’ce of gravity upon a single particle is equal to the 
resistance arising from the repulsive forcc^of the medium. In 
order to ascertain whether or not this is the constitutiun of our 
atmosphere. Dr Wdilaston considers what would be the effect 


Read before the Royal Society on the 17th January 1882. 
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of an Ufiliculied «9CpaQaic#i of an ataiospher^j and fli^iing Uiat no 
such effects are exhiUted in any of the bodies of the planetary 
system^ be condtides that these bodies hare not air atmosphere 
of indefimte extent; that the earth's atmosphere is aku limited, 
and consoquently, that matter has a finite divisibility, and that 
the doctrine of ultimate atoms is thus indirectly established. 

If dm exponaioii of any atmo^ere is unlimited, the same 
hind of matter must pmrade all space, and the sun, moon, and 
all the planets must have this matter condensed around them in 
quantities dependent on the force of their respective attractions. 
For the purpose of determining if such an accumulation of mat¬ 
ter docs exist round any of the planetary bodies, he begins with 
the Sun^ which, cm account of its having the greatest mass, 
ought to accumulate round it the ^ecUest quantity of atmosphe¬ 
rical matter. 

Assuming the sun's mass as 330,000 times that. o|[ die earth, 
and his radius 111.5 times that of the earth, he finds that the 
distance from the sun's centre at which his atmosphere will have 
a density fully equal to our own, and thereft^ capable of re¬ 
fracting a ray of light more than one degree, is= a/330,000 = 575 

575 

dmes the earth's radius, = = 5-15 times the sun's radius; 

^ 111.5 

that is, a }X)mt whose angular distance from the sun's centre is 
15'4rx5.15=:P21'S9". 

Now, if any of the planets'or stars, in approaching the sun's 
disc, suffer no refraction at all, when carefully observed at the 
above distance, or at less distances fnmi the sun's centre, we may 
safely conclude that no such atmosphere exists. 

In order to determine this point. Captain Kater made a sc¬ 
ries of observations on Venus on the 18th and 19th of May 
1821, when she was on the eve of hm* conjunction with the sun, 
and Dr Wollaston made similar ones after her conjunct^. 
Captain B[ater's last observation was made when Venus was only 
65' 5(F from the sun's centre; and Dr Wollaston's wlien lier dis¬ 
tance was only 53' 1(5"; mid at both these times, nrither her 
motion nor her position were in the least affected by a solar at^ 
mosphere. In 1805, M. Vidal of Montpellier observed Vemut 
friien her distance from his centre was only 46', and Mercury 
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when his diataiice was only 65'; and in both these cases^ the 
observed and the calculated poddoos agree exactly. 

These ai^iusaenls rjeceive, if they required it, additional 
strength from the phenomena of the eclipses of Jupter's satelr 
lites. . These bodies advance regularly, and without any retar¬ 
dation from, refraction, to the very disc of the. planet; so that 
Ju]i&ter cannot possess that extent of atmos{diere which he*is ca¬ 
pable of attracting to himself from an infinitely divisible medium 
filling space. For, taking Jupiter's mass at 309 times that of 
the Eartli, and his diameter at 11 times that of the Earth, then 

V309 = 17.6 times the Earth’s radius, =: = 1.6 times his 


own radius, which will be die distance from his centre at which 
an atmosphere equal to our own should produce a refraction of 
one degree. To the fourth satellite this distance would subtend an 
angle of about 3° 37'; so that an increase of density to 34 times 
our common atmosphere, would be more than sufficient to ren¬ 
der the fourth satellite visible to us whxn behind the centre of 
planetf and cor^l^uenili/f to appear on Imth (or all) sides at the 
same time. The space of about 6 inches in depth within which 
this increase of density would take place, would not subtend so 
much as su^th of a second. 

Hence, Dr Wollaston concludes, that cM tfte phenomena ac¬ 
cord entirely with tlte supposition that the EartEs atmosphere %k 
^finite extent, Umited by the wei^it of vltimate atoms, qjf 
nite magnitude, no longer divisible by repulsion of'their parts. 

Having thus stated Dr Wollaston’s reasoning as perspicuous¬ 
ly as we can, we sliaU lay before the reader, in his own words, 
a description of the apparatus which he employed. 

‘‘ If I were to describe the little telescof)e with which my ob¬ 
servations were made, without taking due care to explain the 
Pl^autions adopted, and the grounds of their efficacy, it might 
pimaps be scarcely credible, that, with an object-glass less tb«i 
cme inch in aperture, having a focal length of only seven inches 
I could ’ discern an object not to be seen |^y telescc^s of four 
and five inches aperture. We know, however, that this small 
aperture is abundantly sufiicieDt for viewing Venus at a distance 
from Jthe Sun; and since the principal obstruction to seeing her 
nearer, when the atmosphere is clear, arises from the glare of false 
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iightupon dieobjecUglass, the success uf the observation depends 
entirely on having an effectual screen for the who^e object-glass, 
whk^ is nbviously far more easy to accomplish in the smaller 
telesaqse. 

“ Since the screen which I employed was al)Out six feet dis¬ 
tant from my object-glass, a similar protection for an aperture 
of five inches would have required to be at the distance of thir^ 
feet, to obviate equally the interference of the sun's light at the 
same period; but this is a provision with which regular obser¬ 
vatories are not furnished for the common purposes of astrono¬ 
my. 

“ As I hope at some future time to avail myself of a larger 
aperture for such observations, without the necessity of mount¬ 
ing a more distant screen, it may be desirable that I should 
suggest to others the means by which this may be effected, if 
they think the question of a solar atmosphere worthy tif farther 
investigation. If an object-glass of four inches aperture l)e co¬ 
vered so as to expose <)nly a vertical slit of ite surface one inch 
in width, the surface of glass to be so used is^liout five times 
as large as the drcular aperture, one inch in diameter, and yet 
will be as completely shaded by a vertical screen at any given 
distance ; and an interval of only five feet might allow a star or 
jalanet to be seen witlnn a degree of the sun’s disc. 

** When tlie sun and planet have the same declination, the 
vertical position of the slit is manifestly the most advantageous 
that could be chosen on the meridian ; but, for the purpose of 
seeing to the greatest advantage when the line of the centres is 
inclined to the horizon, it would be requisite to have the power 
of turning the slit and screen together, at right angles to any 
line of direction of the centres. 

“ The only fixed star sufficiently near to the ecliptic, and bright 
enou^ to give any prospect of its being seen near the siu|l is 
Regulus, which passes between the 20th and 21st of Au^rat; 
but I have not yet had an opportunity of ascertaining within 
what distance from ^he sun this star can discerned.”' 
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Aut. XXVIII .—Observationa mmk at Busfuy 
Heathy near Stanmore. By Colonel BEAUi-uY, F. K. S. 
(.'oniinunicated by the Author. 


Magmrtical OBSEnvATioNa, 1822. — Variation West. 
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85 

24 

36 
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8 

35 

24 

27 

54 

1 

85 

24 

35 

07 

6" 

05 

24 

32 

12 

80. 

8 

30 

24 

26 

29 

1 

27 

24 

36 

02 

6 

15 

24 

31 

30 

81. 

8 

35 

24 

88 

26 

1 

35 

24 

37 

65 

6 

25 

24 

27 

42 

88. 

8 

30 

24 

24 

35 

1 

25 

24 

35 

09 

6 

18 

24 

25 

38 

23. 

8 

30 

24 

85 

53 

1 

30 

24 

36 

49 

6 

20 

24 

28 

48 

24. 

8 

30 

24 

26 

26 

1 

25 

24 

35 

11 

6 

20 

24 

28 

39 

85. 

8 

35 

24 

25 

83 






6 

25 

24 

27 

29 

26. 

8 

30 

24 

84 

45 











27. 

8 

30 

U 

85 

25 

1 

47 

24 

38 

15 

6 

25 

24 

30 

80 

28. 

8 

38 

24 

25 

55 

1 

34 

24 

35 

26 

6 

13 

24 

28 

58 

89. 

8 

88 

24 

26 

30 

1 

28 

24 

3ti 

13 

6 

20 

24 

28 

14 

30. 

8 

40 

24 

26 

15 

1 

45 

24 

35 

46 

6 

27 

24 

27 

54 

31. 

8 

35 

24 

25 

46 

1 

30 

24 

35 

26 

6 

30 

24 

27 

S3 

Mean for 1 
Month, 1 

8 38 

24 27 38 


29 

•24 36 36 

h 

20 

24 28 45 


By comparing the mean of these observations with those of March 
1819, the period of the greatest Western Vacation, the Morning 
decrease is 5'.40", the Noon S'.06", and the Evening 6'.32"; 
Mean of the three S'.4!0", which is an annual diminution of I'.SS". 
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Aut. XXIX.-— Phetumwna^frcmJuly 1. to October 1. 
1822, Calculated Jbr the Meridian of Edinbur^y Mean Tvme. 
By Mr George Innes, Aberdeen. 




JvLY 1822. 



Auoost 1822. 

o. 

»• / 

// 

D. 

«• / 

it 

1. 

. 

0 in perigee. 

2. 

10 44 51 A. Eclipse ]) begins. 

& 

9 50 

A. d ID W 

a 

0 10 24 F. Ecliptic ^ 

4. 

2 SO 

P-6 } P T 


0 17 

6 Middle. 


10 45 

F. O Fail Moon. 


1 49 22 End, digits eclipsed. 

6. 

1 10 

F. d D /3 



9° 3'42" on ])’s N.liml 

11. 

11 0 

A. ( Last Quarter. 

4. 


^ Greatest Elongation. 

13. 

8 30 

F. d D b 

6. 

1 8 42 F. Im. II. sat. 7/ 

14. 

4 40 

F. Inferior d O ^ 


3 45 41 Em. . 


5 SO 

A. d ]) V 

9. 

4 40 

A- d J) b 

15. 

1 20 

F. d S ;c 8 

10. 

4 10 

F. ( Last Quarter. 


6 40 

A. d I) ? 

11. 

9 20 

P> 6 1)'ll 

17. 

0 20 

F. d }) n . 

14. 

11 45 

P- 6 1)^ 


1 15 

40 P. Im. III. sat. ^ 

la 

1 31 

38 F. Im. I. sat. y 


3 21 

0 F. Em. 

16. 

0 5 

F. d D 5 

la 

1 54 

A. ^ New Moon. 


11 8 

A. 0 New Moon. 


3 10 

F. d 5 

19. 

9 20 

A. d }) « IIJ 

20. 

6 20 

A. d D « 

21. 

11 22 

10 A. Em. III. sat. y 

2a 

1 22 

13 F. Im. 1, sat. y 

22. 

3 25 

10 F. Im. I. sat. y 


Noon 0 enters 

sa 

3 0 

F. d D “ ^ 


4 20 

A. d ]) <J ✓ 


6 22 

A. 0 enters TTg 

ts. 

10 40 

A. ]) First Quarter. 

24. 

3 55 

A. ]) First Quarter. 

28. 

9 20 

A. d J) “ 

27. 

10 

F- d }) W 

SI. 

2 SO 

d])¥ 

2a 

7 20 

F. Sup. d O 




29. 

1 22 

18 F. Im. III. sat. y 





3 14 40 Em- 




SO. 

11 47 

2 A. Im. aat. y 


SirTSKBBB 1822. 


n. 

k i 

gf 

n. 



1. 

0 52 

16 F. Em. II. sat. y 

la 

10 2 29 

A. Im. I. sat. y 


0 IS 

A. O Full Moon. 

16. 

5 

A. d D9 

a 

9 40 

A. d J) b 

19. 

9 30 

F. d D d 

6. 

1 8 

42 F. Im. 11. sat. y 

20. 

10 30 

A. d D R. 

7. 

3 50 

F. d 5 » 8 


11 30 

A. d J) ^ 


5 0 

ill'll 


11 40 

A. d D /s ^ 


7 45 

A. d I) * 8 

22. 

11 55 58 

A. Im. I. sat. y 

a 

9 7 

P. ( Last^Qoarter. 

2a 

10 30 

F. ]) First Quarter. 

9. 

9 30 

A. d J x n 


2 50 

A. 0 enters zCXl 

10. 

9 50 

A. d }) ^ n 


5 20 

A. d }) 

la 

9 50 

A. dD9 

26. 

1 15 

F. d }) /3 KS 

14w 

3 SI 

51 F. Im. II. sat. y 

SO. 

1 49 34 

F. Im. I. sat. y 


3 34 

5 F. Im. I. sat. y 


11 5 

A. O Full Moon. 


IS. 10 45 F. • New Moon. 

Explanation •/ Abbreoiatiom.^'P. Signifies Forenoon; A. Afternoon; Con- 
■ function ; ^ Opposition ; Im, Immersion ; Era. Emersion; sat. Satellite. 
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Attx. XXX,— Proceedings <^thc Royal Society of Edinburgh. 

(Concluded from VI. p. 3752). 

March 18. 1822. IVJLr V. F. Tytler read the continuation 
of lug “ Biographical Sketches some the Earliest our 
Scottish LawyersT' 

Apiil 1. A paper was read by Richard Saumarez, Esq. en¬ 
titled, “ An Inquiry into the Nature (^Atmospheric Pressure'’' 

April 15. A paj)er by Dr Brewster was read, entitled, “ De- 
scrijAion a Monochromatic Lamp, with observations on the 
Composition of different Flames, as modified by RrfLexiori, Rc^ 
fraetion, and Combustion^ 

The chief object of this pajter was to describe the principles 
and cxuistruclion of a Monochromatic Lamp, for illuminating 
objects with a homogeneous flame, which the author succeeded 
in constructing, after many unsuccessful attempts. By illumi- 
nating microseopift objects with this lamp, a distinctness and per¬ 
fection of vision was obtained, which extends widely the jxjwer 
of the microscope, and enables it to detect delicate structures, 
and minute organizations, Avhich are beyond the reach of obser¬ 
vation when common light is employed. The author pointed 
out the application of this lamp to various purposes, both prac¬ 
tical and scientific, and jiarticularly to the measurement of 
minute Optical phenomena, such as those of refractive powers, 
double refraction, and polarisation, and the phenomena of pe¬ 
riodical colours. As y:ic yellow light discharged from this lamp 
has an invariable cliaracter, the measures of these and other phe¬ 
nomena, taken in such a light by diflerent philosophers, ^y 
now be rclerred to as an unchaogeable btandard, and they will 
also hove tJte advantage of l)cing made in the most luminous 
rays of the s})cctrum, and of being referable to rays that have 
nearly a mean refrangibility. 

The author likewise ptiinted out the manner in which the pris¬ 
matic s|)ectrum is attacked, and finally extinguished, by the ac¬ 
tion of differently coloured absorbing media; and he has esta¬ 
blished^ in opi^ositlon to tlic deductions of Dr Woliaston and Dr 
Young, tliat the yellow light has a separate and independent 
existence in the solar sj)cctruin. 
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On the same evening, a paper by Captain Scoresby junior 
was read, entitled, “ Observations on tfu'. Errors in the Sea- 
Rates of Chronometers^ arising from the Magnetism of their 
Balances; with suggestions for removing this Source if' Error I' 
In this paper, Mr Scoresby suggests three means of lessening or 
obviating altogctlier the anomalous fiction of the Magnetism ol' 
the balance. 

1. To employ a substance in the conslruction of the balance 
without magnetiual projjerties. 

9,. To free the balance of any nmgnetisni accidentally ac¬ 
quired. 

3. To prevent the unequal action of the magnetic influence, 
by giving to the chronometer a fixed position, as re¬ 
gards the magnetic meridian. 

In order to apply the first method, he proposes to make the ba¬ 
lance of platinum. In order to accomplish the second object, 
he suggests that the flat surface of the balance be gi'oraid and 
polished in the plane of the magnetic equator. To effect tlie 
third object, he makes the chronometer traverse upon the plate 
of a compass-needle ; and he has found this contrivance quite 
practicable, the magnej, which direc*ts the plate being at such a 
distance as not to affect the chronometer. 

May 6. A paper was read, containing a series of Electro¬ 
magnetic Experiments and Observations, by T. S. Traill 
M. JD. and Captain William Scoresby. * 

May 20. An account of the Analyses of the Faroe Apophyl 
lites, and other minerals, by M. Berzelius, was read, and also 
Otowations on this paper, and on the Optical Analysis of Mi- 
n^Pl^ by Dr Brewster. These two papers are printed in this 
Number, p. 1. and 11. 

June 3. The following ^ntlemen were elected Members of 
the Society: 

Fohkiom. 

Baron Larrey. 
r OaoiMAR-v. 

James South, Esq. F. R. S. Geo. Jos. Bell, Esq. Prof, of Scots Law. 

Lieutenant-Colonel Martin Whyte. Dr William Dyce, Aberdeen. 

W. F, Campbell, Esq. of Sbawfield, M. P. W. C. Trevelyan, Esq. 

At the same meeting, a paper by Henry Mackenzie, Esq. 



Proceedings of the Wernericm Natural History Society. 

was read, entitled, Hints on the subject of Lh’eaming, and on 

the Operations of the Mind in Dreaming.'^ 

The following Donations have been presented to the Society: 

The Transactwns of the Horticultural Society cf Ijoadon^ 
4> vols. 4to. Presented by the Society. 

S^ftimens of Osseous Breccia found in levelling the ground 
near to Rosia in Gibraltar, for the purpose of erecting a ball 
court for the soldiers. Presented by Lieutenant Macniven 
of the 26th Regiment. 

Memoirs of the Cambridge Philosophical Society, vt^. i. part ii. 
Presented by the Society. 

Additional Numbers of the Fhn’a Batava. Bv liis Majestv 
the King of the Netherlands. 

Memmrs of the Astronomical Society of London, vol. i. Pre¬ 
sented by the Society. 

Professor Shumacher’.s Astronomische Nacht ichten. Presented 
by the Author. 

Translation of Berzelius's W(?rk <jin the Blowpipe. Presented 
by J. G. Children, Esq. 

\ part of the Book-Case of Sir Isaac Newton. Presented by 
John Robison Esq. 


Akt. XXXI.— Proceedings of the Wernerian Natural Histoyy 

Society. (Continued from Vol. \T. p. 374.) ^ 

1822, Feh. 9. HI. HE S(?cretary conmumicated the substance of 
a memoir by Mr David Don, curator of the Lanibertian aibB- 
rium, on a small family of plants, whicli he has called Di^mo- 
carpecc. (This memoir is printed in the present numl)er of this 
Journal, p. 82. et seq.) He also road descriptions of two re¬ 
markable varieties of Nuphar lutea, or the yellow water-lily, 
found in the Corby Loch, near* Aberdeen, ctommunicatcd by 
Mr William MacgiUivray. 

Professor Jameson then rear! the second part of M. Bouevs 
paper on the Igneou.s Origin of Granite and Trap~rock.s. 

Felh'b^. Mr U. K. Greville read the first part of a paper 
entilled, “ A new arrangement of the Genera of Mo.<i.frs, accord- 
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ing to iJieirnaiurtd Affinities^'' In these inuscological inquiries, 
Mr G. W. Amott is associated with Mr Greville. 

Professor Jameson then read a Geological Account of the coun¬ 
try in the neighbourlwod of St Joint's, Neztfmndland, by Mr 
John Baird, illustrated by sketches, shewing the arrangement of 
the rocks. The Professor also communicated a short paper on 
the Causes of the non-existence of Human Fossil Remains in 
Europe, by Mr Murray of Simprim. 

Mar. 9. The Secretary read a communication from tlie Rev. 
James Giierson, M. D. minister of Cockpen, On the Natural 
History and Habits of the Talya Europaa, or Common Mole 
At the same meeting was read an Account of' the Phanoga- 
mous ’Vegetables and of die Birds observed akmg the hanks of 
the river Dee, foni its sources in Bramar to its emhcntchure at 
Aberdeen, by Mr Macgillivray. 

March 23. The Secretary read two communications from 
Lawrence Edmondston, Esq. of Unst in Slietland; the first de¬ 
scribing a specimen of the Snowy Owl, Sirya nyctea, with some 
account of its habits; the second giving an account of a speci¬ 
men in perfect feather, of the Iceland Gull, of which ho had for¬ 
merly shot a bird in immature plumage. Both specimens were 
now exhibited at this theeting, and, from the external charac¬ 
ters, cembined with the peculiar manners of the bird, Mr Ed- 
niondston concluded that it is a distinct species, and proposed 
to call it Larns Islandious. 

Professor Jameson then communicated to the Society some 
observations on* the natural liistory of Fossil Organic Remains, 
as connected with the thc*ory of the carth.*^ 

6. Professor Jameson read a notice from Captain Scores- 
by^egarding recent experiments mode by him on the remark¬ 
able effects of Percussion on Steel, in producing strong magne¬ 
tic powers. The Professoiir also read an account of M. Tiede- 
mann's comparisons of the Brain of Man with that of Apes, 
Seals, Whales, Bats, and other animals of the Class Mammalia. 
The Secretary therf read a notice regarding the Northern and 
Speckled Divers, by Mr Lawrence Edmondston. 

April 20. Professor Jameson read a notice regarding tlie 
Tusk of a Fossil Elephant or Manirootli dug up in Lincoln- 
f»hire, illustr.ntcd by a drawing of the tusk; communicated b> 
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Mr James Hollway of Boston. He then gave an account of 
the Primitive Strata which occur near Loch^iphead, illustrating 
his description by sketches or plans. The Professor likewise 
read extracts of a Letter from Dr Oudney, now on an explora¬ 
tory excursion in Africa, dated Tripoli, S4lh January last. 

The Secretary then read a Notice of a remarkable Hail-storm 
in l^ssex, communicated by a gentleman who witnessed it. 

Likewise extracts of a Letter frmn Mr Strang of Lopness, in 
Orkney, describing some singular clfects of the violent gales in 
that quarter during the past winter. 

He also laid before the Society a thermometrical re^ster, 
taken every hour of the day and night, Iwtwecn 6 A. M. of 1 st 
April and 6 P. M. of Cth April, by Mr Coldstream of Leith. 
The general results were, That generally tlie minimum was at 
6 A. M. and the maximum at 6 P. M.; that the average rise 
was 2".03; the fall 2‘’.012; that in the night of the 4th and morn¬ 
ing the 5th April, the temperature was stationary for five hours; 
and that the average temperature of each day was the same 
nearly as what was observed at 8 A. M. and 8 P. M. 

At this meeting the following gentlemen were balloted for and 
duly admitted: 

RcillOENT MeUBERS. 

John Stewart, Esq. John Anderson, Esq. younger of Gladawood. 

Robert Scott, Esq. Robert Hamilton, M. D. P. R. S. E. &c. 

Non-Resident. 

Hbohn RicUard^on, F.sq. now on the Arctic overland Expedition, 

POREIGK. 

Dr H. F. Autenreilb Tubingen. H. Bowdich, Esq. Paris, 



Art. XXXII .—of the Society of ScottiMl^hiti- 
quarks # 

The following papers have been read before this Society in 
the course of the winter 1821 and 1822 : 

1. Illustrations of the Manorial Tenures and Customs of tlie 
north of England in the fifteenth century, derived from original 
documents, and communicated by Dr Hibbert. 

2. ^A detailed Report on the state of the Communicatiens and 
other writings in the repositories of i,Uc Society,-—by John 
Dillon, Esq. Sec. 
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3. An account of sotne Sculptured Stones in the liorth of 
Scotland,—by Professor Stuart of Aberdeen. 

4. The Catalogue of the Ijibrary of the Cathedral Church of 
Glasgow, dated A. D. 1432, with observations by John Dillon, 
Esq. Sec. 

5. An account of some Antiquities in the island of Milo in 
Greece,—by Captain J. D. Boswall, 11. N. 

6. An account of an anticnt Axe of pure copper found at a great 
depth in Ratho Bog, county of Mid Lothian *,—by Dr Brewster. 

7. An account of some Warlike Weapms from the remotest 
district of Nepaiil,—by Dr Borthwick. 

8. An account of some Monumental Tumuli at I^args,—by 
John Smith, Esq. 

9. Observations on the Well-house T«jwer and North Loch 
of Edinburgh,—by James Skene, Es<j. 

10. Some Letters regarding the Porleous Mob,—communi¬ 
cated by Rol>ert Johnston, Esq. 

11. Account of an ancient Tomb lately discovered in Kin¬ 
cardineshire, siip|X)sed to be that of Malcolm I. of Scotland,— 
by Professor Stuart of Aberdeen. 

12. Catalogue of the Manuscripts and Books belonging to 

the Franciscan Friars Aberdeen,—by ditto. 

13. Account of the ancient Tomb in the Abbey Churcli of 
J’aislcy called Queen Bleary’s,—by the Reverend Dr Bcxrg of 
I'aisley. 

14. Account of some Runic Inscriptions in the Isle of Man, 
and a Monument of that kind from Norway, now placed on 
the Castle Hill of Edinburgh,—by John Dillon, Esq. and the 
Re^^Di* Jamieson. 

The Society received the following Monatioas lo their Mu- 
.seum : , 

Presented by Godfrey MeipxelL Esq. —of Roman niwlajs, Fau.s- 
tina, Aurelim; L. Verus, Scipio and Hannibal, Nero; a coun¬ 
ter-marked medak; a ticket-medal for the games; two silver 
coins of Athens and Thurium, the latter platirl; four Egy¬ 
ptian, of the Ptolemies; three Greek ; Scotch coins of Alex- 


• Sec thii t/onrnn^, Vol. VI. p. 367. 
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ander III. and John ; a series of twenty-nine Popes medals, 
copper. 

Two Roman urns, and specimens of pottery from Little Ches-' 
ter, near Derby, the antient Derventio. 

A Roman key of brass or copper. 

A ring or fibula. 

A'Koman spoon and ligula, of which a plate and account is 
given in Dean Batteley’s Antitjuitates Rupina:; part of a 
comb found near a skeleton at I.,ittle Chester. 

A supposed druidical ear-ring and bead, found near a rocking- 
stone insthe high Peak of Derby. 

A celt or chip-axe, found at iUdborough, Yorkshire. 

Presented by John Graham DahfelU Esq. his Remarks on the 
Antiquities of the Episcopal See of Aberdeen, 

Presented by A. Z. Description of the Isles of Orkney, 1743 
the Death-Song of Laddbrokar, 1783; Martin’s Description 
of the 'VV<-’stern Isles, with Brand’s Description of the Ork¬ 
ney Isles.— N. B. This anonymous benefactor has been in 
the habit for many years of enriching the colletJtion of the 
Scotch Antiquaries with many valuable works, both antient 
and modern, connected with the history of the Orkney 
Islands and of Norway, to which many volumes of manu¬ 
script researches and drawings are added, forming a body 
of authoriticvs and information on these subjects which is 
])crli.aps unequalled. 

I’resented by Qeorffe Chalmersj Esq, the Ensign of King Da¬ 
vid I. of Scotland at the battle of the Standard A. D. 1133. 

Al 

Presented by Sir Thomas Brisbane., a gold coin found in the 
field of Agincourt, in an excavation made at the place^^ere 
many of the slain were buried, on which is the folloMUg le¬ 
gend : KAROLITS DEI GRATL^ ERANCORUM 
REX X"P.C. vincit XP.C. rt^nat X"P.C inipcrat. 

Presented by James Haig, Esq. Theatnim Historicum Ilelvici, 
Edin. 1638. 

Presented by G. S. Mentcith, Esq. of Cl^sebum, a small Urn, 
of coar.se earthen-ware, containing ‘fragnients of decayed 
bones, and four arrow heads of flint, nearly of a triangular 
fsrm, and singularly grooved and serrated. 

Pre.sentcd by James HofcM is, Esq. a Silver Medal, having a' 
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lion sejant, with a sword in his dcx-ter paw, and a fleur de 
lis in his sinister: Legend, 10 annis METELLAN13 S 
LAUDERIiE 60 meo (reverse) Consilio et annimis 1646. 

Presented by Henry Jardme, Esq, the Plates of the engravings 
of the Scotch Kegalia, and Seals of the Exchequer of Scot¬ 
land. 

Presented by the Commissioners of Pt^lk Reayrds, vols,’7. & 
8. of the Acts of the Parliaments of Scotland. 

Presented by Dr Duncan his Life of Sir Joseph Banks, K. B. 

Presented by General Hutton, a copy of the curious Portrait in 
fresco of King William the Lion, which belonged to the 
Monastery of the Trinity Friars of Aberdeen. The original 
is 4 feet high, by 2 feet 9 inches in breadth. The following 
lines have been added at the bottom; “ Sir William, King of 
Scots, surnamed the Lyon, the first founder of the Trinity 
Friars of Aberdeen, where he had his cbappell, the chief 
place of retirement for his devotions. He reignfd 49 years, 
be^nning 1165; dyed at Strivcling 1214, and was buried 
at Aberbrothick.” 

Presented by Henry Jardine, Esq. copy of the Report on the 
Disinterment of King Robert the Bruce, with a morsel erf 
the gold tissue which enveloped the body, and part of the or¬ 
naments of the ancient tomb, consisting of some small pillars 
of marble gilt, and a head of the king; likewise a cast of that 
monarclfs skull, taken at tlio time of the disinterment. The 
cofiin-plat of copper found in the grave, containing the de¬ 
vice and name of Robert, was deposited in the Museum, by 
order of the Barons of Exchequer. * 

Presented by Alexander Douglas, Esq. 43 Copper coins. 

PreHiited by Captain J. D. BoswaU, R. N. an Egyptian coin 
of the Ptolemies; 

Presented by James Sicene, Esq. nine antient Scotch and English 
Coins, found in clearing out the rubbish of the Well-house 
Tower of Edinburgh; likewise part of an antient oaken 
Coffin found under a emm in Aberdeenshire; a French 
Proclamation regarding the affairs of Scotlm^d in Uie year 
1745. 

Presented by James Maidment, Esq. a reprint of an unique 
work presented in the Advocate’s Library, entitled, “ 
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claration of the Nobilitie to protect the King against the 
enhemies of his-government and of true religion, 158^.'” 
Presented by TJiornas Sivvi^ht, ]^sq. the Head of a Roman 
Battle-axe. 

Presented by Sir Walter Scott, Bart. 12 antient Coins found on 
the Castle Hill of Jedburgh., 

I*r&ented by Sir George Stuart Mackenzie, Bart, some remains 
found in the grave of a Bishop of Ross, lately opened at 
Portrose. 

Presented by ——— PHcaime, Esq. a reprint of the “ Battayle 
of Floddcn Feldc, or Branstone 

We are happy to observe, by the foregoing list of contribu¬ 
tions, that the Museum of this Society is so much on the in¬ 
crease. The deficiency in public collections connected ^^lth the 
various pursuits of science and history, have long been a matter 
of regret to ourselves, and of surprise to strangers. That most 
important^jrancli, natural history, of which, till within these 
very few years, nt> public collcption whatever existed, is now in 
progress, and likely to become highly creditable to the scientific 
c;haraclcr of tliis city, as well as supplying an invaluable source 
of information to the.student. We could w'ish that this collection 
f»f subjects of antiquity, of which a very rcvspectable foundation 
is laid, Avere more generally an object of encouragement, so as 
to constitute a cxnnmon receptacle for objects of this description*; 
when collected together, they .‘=upply a very valuable record of 
antient manners and history, tdfering facilities to antiipiarian 
rcseai'ch, which is c^uite unavailable while they rcintiin scattered 
about, and neglected, in the hands of individuals, as well as in¬ 
accessible to persons engaged in such inquiries. We unduptand 
that the collection of Coins in the progress of formation by this 
Society, though as yet far from complete, is considerably ad¬ 
vanced. The importance of antient coins, and the particular 
circumstances under which they may be found, are only valuable 
when collected into a series, as evidences of ancient history. 

Where the national antiquities of a country are so much a 
subject of interest with every one in Scotland, we should ex¬ 
pect that a Museum, particularly and exclusively devoted to the 
collection and preservation of such ohjccts, and depending for 
its increase upon contributions alone, would attract more gene- 
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rally than seems to have l>een the case, the favour of those who 
may have it in their power to add to the collection. The Mu¬ 
seum had no doubt for some years been allowed to fall into a 
state of neglect, as happened with the Natural History Collec¬ 
tion of the College; this last has now risen into splendour from 
its ashes; and as the Museum of the Antiquarians has been 
recently arranged, and put upon such a footing, that due regard 
and advantage is taken of whatever is sent to the Collection, we 
hope soon to see it assume the important station it ought to hold 
as a public collection of Antiquities relative to Scotland. 

Art. XXXIII.—SCIENTIFIC INTELLIGENCE. 

I. NATURAL PHILOSOPHY. 

ASTRONOMY. 

1. Great Comet of' 1811.—The great size and beauty of the 
cornet of 1811, and the long period during which it continued 
visible, from 27th March 1811 to August 17. 1812, render it 
one of the most remarkable which has appeared in modem 
times. Several element^ of its orbit have been jiublishetl by 
different astronomers; but, with the view of taking into account 
all the smaller corrections, such as die precession, aberration, 
nutation, parallax, and the disturbing forces of the planets, M. F. 
Argelander of Konigsburg has recomputed its elements, and the 
details of his computation will occupy a separate work, w'hich 
is now in the press. The basis of M. Argylander’s calculations 
are tlio elliptic elements of M. Bessel; and his data are 'tlm.se 
obtained from Zach, Bessel, Pond, and Wisniewski. The fol¬ 
lowing are the elements which he obtained : 

Limits of 

ft D. Error, 

Passage of Perihelion, M. Time at Paris, September, 12.261674 zt 0.00109 

Distance of Perihelion from Node, - - 65° 24' 7".891 ±: 3".91l 

Longitude of Perihelion, • - - - 75 0 58.561 zt 4.656 

Longitude of Node - - - - 140 25 6.472 Hz 2.526 

Inclination of Orbit, . - - 106 57 33.833 zt 2.250 

Perihelion distance, ... - 1.03540074 zt 0-00001 

Excentrlcitj. . . ... 0.99515325 H" 0.d60O5 

Period* - - . Years, 3122,45 zt 50.4 
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By taking into account llie disturbing forces of the planets after 
Uie comet liad ceased to become visible, M. Argelander obtained 
the following elements: 

Limits of 

u. Error. 

Passage of Perihelion, M. Time at Paris, September, IS.SOSSO^ it 0.00095 
Distance of Perihelion from Node, - . 65® 24' 10".026 it 3."597 

Longitude of Perihelion, - - - 75 0 33.926 it 3.941 

Longitude of Node, ... 140 24 43.952 1.610 

Inclinarion of Orbit, - - 106 57 38.765 it L270 

Perihdiou distance, - ... 1.03542283 it 0.0000083 

Excentricily, .... 0.99509330 it 0.000043 

Period, .... Years, 3065.56 it 42.9 

See Shuniachcr’s Astronemvsehe Nac/iricliteiif No, 9. p. 119. 

2. Greenwich Obscrvatimiti on Veiius andJupitcr, compared 
with the Tables of' Lindenau and Bouvard .—The Board of 
Longitude has jii.st published a pamphlet, entitled, “ The Lon¬ 
gitudes and Latitudes of Venus and Jupiter, deduced from ob¬ 
servations made at the Royal Observatory, coniparetl with the 
Tables of Lindenau and Bouvard.” There are 147 observa¬ 
tions of Vcmis, one of which is rejected, and is not calculated 
for latitude, and one is exactly the same in longitude as the 
place calculated by IJndenau’s Tables. The remaining 145 ob¬ 
servations give the mean of Lindenau’s Tables for longitude 
—1".8, and the rnaaimum of error —13."7. In latitude, the 
mean error is — 3".4, and the maximum —14".7. There are 
66 observations of Jupiter^ and they give the mean error of the 
same Tables for longitude •+• 13".3, and the maximum error 
+ 31".5. For latit«ide, the mean error is -f 5'^', and tlie 7naxl~ 
mum 4-10^- 

The greatest terrors in longitude arc confined to 1820, ‘since, 
from the observations of 1819, the mean error is 0".3, and the 
‘maximum is -±2 6.2; whereas, frojn the observations of 1820, 
the mmn error is 22".8, and the maximum + 31."5. Three 
lon^tudes of 1820 are calculated likewise by Bouvard’s Tables 
of 1821, and by them the mean error ctimcs out -f ll'M, and 
the maanmum + 20'^0. It is remarkable that all the errors of 
both Tables are in excess for the longitude in 1820; and that 
of thp 66 observations 64 give the error of the Tables in excess 
for the latitude. 



174 Sfnentrfic InielMgence. 

8. Longttudes deduced Jrom the Solar Eclipse 7f/i Sept. 
1820.—Professor Worm of Stiitgard has deduced the following 
longitudes in time from the eclipse of the 7th September 1820: 


Madrid, 

24' 8.9 W, of Paris. 

Riga, 

1**27' 6" E 

Greenwich, (Pond)', 

9 20.3 West. 

Nienstedten, 

30 7.5 

Amsterdam (Keyzer), 10 6.2 East. 

Moskau, 

2 21 20 

Geneva, 

15 13.8 

Bologna, 

37 5.0* 

Zurich, 

24 56.6 

Bogenhauscii, 

37 39 

Marpurg, 

25 43.6 

Bergen, 

11 4C.9 

Genoa, 

26 27.1 

3pdcr, 

24 25.1 

Hambitrg (Bumker), 

30 38.1 

Darmstadt, 

25 16.9 

Marlia, near Lucca, 

33 2.7 

Cuxhaven, 

25 31.6 

Rome (Colleg. Rome), 40 34.3 

Regensburg, 

39 3.7 

Copenhagen, 

41 5.0 

Fiume, 

48 21.6 

Dresden (Math. Sal), 

45 47.2 




Shumacher's Astrmiomische Nachrlchten, No. 9- p. 131- 


4. Astronomical Positions (^Places. —M. Hansteen of Cluis- 
tiania has found, from numerous observ'ations, that the longi¬ 
tude of Christiania, East of Paris, is 33' 39". 

M. Knorre and Admiral Greig have determined the latitude of 
Nicolajef to be 46° 58' 33", by a repeating circle of Reichenbach. 

Professor Waldeck of Abo has found the position of his ob^ 
servatory, which is the m^t northern in the world, to be 60° 26' 
58" North Lat. and 1** 19' 48" East of Paris. He expects, how¬ 
ever, to be able to obtain a more accurate determination with 


the instruments which he is receiving from Munich. 

Professor Struve of Dorpat makes the longitude of his obser¬ 
vatory 1** 37' 35" East of Paris, and its latitude 58° 22' 47". 
The latitude observed by a circle of Baumann’s is correct with¬ 
in 2-^; but there Ejjay be an uncertainty of a few seconds in the 
longitude. 

5. Comet eyf 1821.—This comet was discovered at the Royal 
Observatory of Paris by M. Nicollet on die 21st January 1821, 
and on the same day by M* Pons in I^a Marlia. Dr Olbers 
found it on the 30th January; and it was observed at Slough 
by Mr J. F. W. Herschcl on the 27th February. The follow¬ 
ing are its elements: 


Passage of Perihelion, March 21. 1821, 
Perihelion distance. 

Longitude of Ascending Node, 
Lon^tude of Perihelion, or OiJjIt, 
Inclination of Orbit, 

Heliocentric Motion, 


O’* 33' 7" Mean Time at Paris. 
0.091113 
48“ 32' 12" 

239 18 37 
74 10 53 
Hetrograde. 
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The following are the elements of other astronomers: 

Prof. Encke Prof. Nicolai of H. Von Staudt 
of Secberg. Manhcim. of Gottingen. 

Passage of Perihelion, Mar. 21. 4>05 Mar. 21. 601G Mar. 21. €026 

Longitude of Pciibclion, 239" 20' 45" 239" 34' S" 239" 30' 0" 

Long. Perihelion distance, 8.95966 8.9G466 8.964162T 

Long, of Node, - 48" 34' 37" 48" 43' 34" 48" 4^ 44" 

InflijUition of Orbit, 74 5 0 73 23 15 73 16 33 

The following interesting observations on the comet were made 
by Mr J. F. W. Herschel with tlie 1 and 10 feet reflector at 
Slough. With neither of these could he discover any central 
star-like point, such as he had distinctly seen in the comet of 1819* 
It seemed a mere misty mass. The tail was about 21° long, and 
seemed to be somewhat less bright along its axis. The head 
seemed rather obstmre, and appeared to have lateral portions of 
light, which seemed to go off at a greater angle than the tail.— 
See Memoirs of ific Astronomical Societ^^ vol. i. p. 154.156,157- 

6. Supposed Volcanoes in the Moon ,—The luminous appear¬ 
ance in the moon, which Captain Kater and Mr Dunlop ol>- 
served on the 5th February 1821, and whicli Captain Kater 
considered as a lunar volcano, was observed by Dr Gibers, who 
thinks that there are no volcanoes in the nicxm, and that lliis phe¬ 
nomenon is capable of another explanation. It Avas situated, he 
observes, either in or near the sj)ot marked Aristarchus, which is 
always enlightened by the earth, or the dark portion of the 
moon wlien lliree or four days old, and is distinguishable from 
all the other spots in tiie moon by its brightness. The lumi¬ 
nous appearance, however, on the 5th of February was entirely 
different from the usual appearance of Aristarchus, and appear¬ 
ed with a five feet achromatic telescope like a star of tlic 6th 
magnitude. 

Professor Struve of Dorpat observed the very same phenome¬ 
non on the 27th January 1822. He describes it as a point near 
Aristarchus, resembling a star of the 8th magnitude, and is of 
the same opinion with Dr Gibers that it is not a volcano. 

The same phenomenon was seen in At^istarchus on the 4th 
and 5th May 1821 by Mr Ward at Tamwortli, and by Mr 
Bailey. Hevelius describes the spot called Aristarchus under 
the name of Mans Po7'phyritcs, and describes it us aut cx rupe 
rubra, aut sabulo, sivc terra rubkundu constare, aut prorsus 
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ardere, nive perpet'iio igne cuwidare. Mr Ward 8up]x>sc8 tliat 
its colour must not have changed, as it is singularly white when 
illuminated by the sun, and preserves its predominant whiteness 
when the other parts of the moon are yellow, or faintly red.— 
See Mem. Astri/n. Soc. vol. i. p. 158. 161.; and Shumacher’s 
Astrpn. Nach. No. 9 p. 138. 

7. Perturbations of' the New Picincts .—The celebrated M. 
Gauss of Gottingen has determined, in an exact manner, the 
masses of those planets which exert a sensible influence on the 
four new planets. He shews cleaily, that the mass of Jupiter 
^ven by Laplace is wrong by more than a tenth part. The 
perturbations of Pallas produced by Jupiter amount to 
degrees, and afford a very certain means of determiirui; tiic 
mass of the latter. 


8. Right Ascensions and Declinations o/'Ji/ho.^IlIiv fo^'ow 
ing are the-fight ascensions and declinnlious of Juno, as CMi . 
lated by Professor Nicolai, for no( ;u Manheini, 33'' 52 1' 
of Greenwich; 



R. Ascen. 

} Jiri. 

Log. Dist. 


in Time. 

Noiib, 

from Eorjh 

1822, Oct. 21. 

7*'40'1^6" 

(>' 0 

.2 k.. 

Nov. 2. 

7 53 0 

. "U 


Dec. 4. 

8 7 41 

0 .>5 

.1 1:; 

1823, Jan. 1. 

7 54 22 

, M 

JO.'kt 

<? -i7- 

7 40 J3 

2 i-/ 


Feb. 2. 

7 27 39 

i %2 

4277 

Mar. 2. 

7 21 5 

9 IG 


April 3. 

7 40 12 

12 5 

.307G 

- 7. 

7 44 7 

13 7. 

.'<200 

X 


Bode's Jakrb. 

18J22. 


9- Right Ascensions and Declinations of Vesta —The follow¬ 
ing are the right ascensions and declinations of Vesta, calculated 
by Prof. Encke for Seebergi at noon, 20' 30" E. of Greenwich: 




Declin. 

Log. Dist. 


B. A>3cen. 

South. 

from Earth. 

1822, April 1. 

#66° 50' 

17° 8' 

.2226 

May 1. 

271 3 

17 14 

.1338 

June 5. 

266 56 

18 25 

.0619 

S -15. 

264 26 

19 1 

.0574 

July 5. 

259 43 

20 20 

.1504^ 

Aug. 4. 

257 SI 

22 26 

.0755 

-27. 

261 16 

24 3 

.2267 



Bode’s Jahrb. 

00 
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' 10. Declhiation and Meridio/ud Passage (tf'deres. —'riu: fol¬ 
lowing are the declinalioris anti times of passing the imoridiau «»t 
Ceres at Berlin, 55' SIT East of Greenwich : 


ISItS, Jan. 1. 

Declination. 
26* 1' 

Passage of Meridian. 

{fi> 19“ P,M 

Kell. 1. 

24 54 

11 1 A. .M, 

Mar. 1. 

S3 12 

9 .5M 

Apr. I. 

21 B 

1 50 

May 1. 

19 28 

7 3B 

June 1. 

19 56 

0 4 

July 1. 

20 6 

4 r; 

Aug. 1. 

23 17 

2 2 

SepU 1. 

2K 30 

11 37 P. -M. 

Oct. 1. 

27 8 

9 29 

Nov. ]. 

25 1.5 

7 34 

tier. J 

•?l tH 

.49 

AVic t of 

-On <} 

IhKie's Jcihrb, 
ic 14lh May, M. Pon.s of 

alOT'N of I .1 

Mariui. tii'.ir 

Lucca, discovered a comet 

’.hr tiori/Mi m ;■ 


:it 9*' lo'. It was then in 


V'laga. It aseinh'ia i;n t'f ihe kh inagnittitle, and is dis- 
viMbie t*) t!n> tiaketi ese 

I'i. VhihiUhi of 'the Plnuet IV/if/v *.—This planet passed the 

poittt of its utferio.* konjonctiott with the sun, when its dark 

hoaiisphorc is erauplet* i;, lurtjod towards the earth, on the 10th 

current, at itjlf jtiisl one o'clock in the nioniing; and, having 

now arrivj'd to the westward of the .sun. has, of nmrso, disa^>- 

jieared frons our etettittg skv. Its crescent was distinctly st'en 

on the after!io'>n of 'iJuirsdav th''Tth March, onlv two davs 

• • • * 

tmd ttvelve htmrs prior to tlu* moment of coi^inction, bv Mr 
T. Dick of this city, who lias made a variety of ohservations on 
this planet, in the day time, tdtnidy weather prevented oKser- 
vations on the two following day s, otherwise it might have liet'n 
perceived in a {K)«tion much nearer to the stin. On Monday 
last, the 11th current, at flO minutes past iJi noon, l>elng only 
$6 hours after the planet had passed the yuint of a)niunction, 
its crescent on the opposite hemisphere was again distinctly jieri 
ceivedj by the same observer, by means of an Ivlquatorial Tele¬ 
scope, magnifying about Evenly times. It apjx'ared extremely 
slender but distinct, and well defined, and ajiparently of a lar- 

* See this i/ounuit, Vol. III. p. 191. 

VOL. vn. NO. 13. .TUl.Y 1822. 
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ger curve than that of the lunar crescent, when the moon is about 
two days old. ^ The difference of longitude between the Sun 
and Venus at that time was about 2® 19'. This is the nearest 
position to the point of conjunction in which Venus has been 
seen in any fonner recorded observation; and, from the degrees 
of distinctness with which the planet appeared, there is Uttle 
doubt that its crescent would have been perceptible twelve hovirs 
before, had it been then above our horizon. From this obser¬ 
vation the following conclusion is deduced, viz. that “ froha the 
time that this planet ceases to be visible prior to its inferior con¬ 
junction, on account of the smallness of its crescent, and its 
proximity to the sun, to the moment when it may again be per¬ 
ceived in the day-time by an Equatorial Telescope, there 
elapses a period of only 2 days and 22 hours;” or, in other 
words, Venus can never be hid from our view about the time of 
her ir^erior conjunction, for a longer period tl^n 70 hours. 
From observations formerly made on this planet about the time 
of its superior conjunction, by the same observer, it appears, 
that Venus can be hid only 6 days 8^ hours before^ and the 
same time after that conjunction; and, consequently, it will fol¬ 
low, that, during the sj^e of 582 days, the time she takes in 
moving from one conjunction to a like conjunction again, she 
may be seen by means of an Equatorial Telescope, every clear 
day, without interruption, except during a period of 15 days 
and 13 hours.— Perth^ \Qth March 1822. 

oPTtes. 

13. Laws qf Pc^risaiicm m rectangular Plaies of Gtass.’^ 
If we call S', the distances of any point from the lines of no 
polarisation in rectangulor^platcs of glass, crystallised either 
transiently or permanently by heat, the tint t at that point will 
be < = T J T being the* maximum tint betwem the black 
lines. In like manner, zj® = V* -f- o S S' will express the square of 
the velocity of the ex^aordinary ray, V* being that of the ordinary 
one, and a a co-ellicient, varying with the plate of glass.—D. B. 

14. Frauenhqfr‘8 Experiments on this, Mrismaiic Spectrum.-^ 
M. Frauenhofer of Benedictbmem, near Munich, who Im been 
l9ng celebrated for the excellence of his achromatic telescopes, 
has made, a considerable time ago, some important and curious 
discoveries respecting the prismatic spectrum. He found, that 
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the spectrum when formed by all bodies, W'hether solid or fluid) 
is crossed with above 500 dark lines of variovis magnitudes^ 
parallel to one another, and perpendicular to the length of the 
spectrum. He found also, that these lines had fixed positions, 
and by mcasusing the distance between the most prominent in 
dillbrimt spectra, he obtained precise measures of the actidn of 
the prism on the rays that formed the corresponding coloured 
spae,es. The sjwctra produced by the two polarised pencils of 
Iceland spar, exhibited tlie same lines. In order to see these 
lines, prisms perfectly free of veins must bo used, and all ex¬ 
traneous light carcl’ully excluded. The cxpej’inieiils of M. 
Frauenhf)fer were first published in tlie Memoirs of ffie Aca¬ 
demy of Bavaria, for 1S15. 

15. Fraueiihof’j'^s Esrperiments on the iUummatin^ Power 
of the Prl.<imc^c Rat/s. —By means of an ingenious photometer, 
M. Fraucnhi^r mea.sured, with great care, the iJl^uminaling 
power of the different coloured spaces, and obtained results 
very different from those usually given: On each side of the 
yellow space, the light varied with Vv-ry great rapidity, as aj)- 
pcars from the following measures: 

Intensitjr of Light 


At the 22d degree • of the lied, - - 0.032 

At the 34th degree of the Red, - . 0.094 

At the 22d degree of the Orange, ■ 0.64 

At the 10th degree of the Yellow, • . 1.000 

At the 4?d degree of the Yellorir, . 0-48 

At the 2d degree of the Blue, • . 0.17 

At the !6th degree of the Indigo, - - 0.031 

At the 43d degree of the Violet, - . ’ 0.0036 


The measures here given have no relation to the colours oppo¬ 
site to them, as the colours arc meifeoued merely to point out 
the position in Newton’s spectrum, corre.^x)ndihg to the position 
in Frauenhofer's spectrum, where the intensity of illuminatioit 
was measured. The colours in Frauenhofer’s spectrum, indeed) 
do not correspond with those of Newton, % 

16. FraucnhtflT’s Eecpcrivienis on the Infexion of Light.— 
M. Frauonhofer has recently printed a veiy' interesting disser- 

• Thu rtliole length of ihe speclrmn is here suj'oosed to be divided into 360®; the 
Rtd occupying '13"; t!ic O tinge 27°; the YcUqv 48*; the Grtcn 60“; the Blm 
60 “; the Ind/go 40“; and the Violet 80*. 

M ^2 
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tatiun (HI the Inflexion of Light, and has discovered many cu¬ 
rious phenomena which have escaped tlie noUce of all preceding 
philosophers. His experiments, indeed, M'ere made on a scale, 
and with an apparatus much larger, and more accurate, than 
had hitherto been employed. The repetition of his experiments 
will ’be a matter of some dtfficiiHyji^ it requires the best in¬ 
struments, and the nicest precautions to develope the very re¬ 
markable spectra which he discovered to be produced by the in¬ 
flexion of light {)asflbg between wires, or transmitted through 
one or more apertures arranged in different forms. 

17. Phosjihoresvence of’ the StUphaicx of Qainina and Cvn- 
chcniina. —M. Collaude has found, that this sul^stance becomes 
luminous when exposed to a gentle heat. M. Pelletier has like¬ 
wise discovered, that sulphate of cinchonina, both alone and when 
mixed with the sulphate of quinina, l>ecome luminous when ex¬ 
posed to the steam of boiling water; but that neither quinina 
nor cinchonina by themselves, nor their acetates, possess the 
property of being phosphorescent by heat. Jouni. de Pharma- 
de, Sept. 1821. 

18. Singular effect of Heat on tiee Spinelle of Ceylon and 
Aker. —M. Berzelius, in his very interesting and valuable work 
on the Blowpipe, just translated by Mr Children, has remarked, 
that the spinelle becomes brown by heat, and then blackens and 
becomes opaque as the heat increases. It then resumes its 
colour in cooling, in the following manner; When seen by day- 
tight, its colour, by transmitted light, is a fine chrome green, then 
it becomes colourless, and finallv resuracS its red colour. This 
result has such a general resemblance to that obtained from the 
corundum ruby*, that the minerals used may be supposed to 
have been the same. This, however, was not the case, as the 
ruby employed by Dr Brewster was a doubly refracting crystal 
with aae axis. M. Berzelius does not seem to have observed 
any peculiarity in the actiem of heat upon the corundum ruby. 
See Berzelius, De tlEmpkn du Chaltmteau^ p. 289,^ 252. 

ACOUSTICS •f' 

19. On Sounds exdted in Hydrogen Gas. —As the iytenrity 
of sound is diminished by the rarefication of the medium in 


• See thin Journal, Vol. Vt. p. 37$. 
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which it is produced, it might have been expected that the 
sound in hydrogen gas would be feebler than when produced in 
atmospheric air in similar circumstances. Mr I^cslie, how'ever, 
has found the difference to be actually much greater. Having 
placed within the receiver of an air-pump a small piec^e of clock¬ 
work, by which a bell was struck every half minute the air was 
rafifi^, and after the reication had been carried the length 
of 100 times, hydrogen-gas was introduced. The sound, how¬ 
ever, .so tar from Ijeing augmented, was at least as feeble as in 
atmospheric air of that extreme rarity, ^d decidedly much 
feebler than when formed in air of its own density, or ratified 

ten times. Mr Leslie likewise observed the verv curious fact, 

•> 

that the mixture of hydrogen gas with atmospheric Air, has a 
predominant influence in blunting or stifling sound. When one 
half of the volume of atmospheric air is extracted, and hydro¬ 
gen gas admitted to fill up the vacant space, the sound will now 
become scarcely audible; an effect which he ascribes to a wanr 
of intimate combination between the two gases, which causes 
the pulsatory impressions to he dissipated before the sound is 
originally formed. Mem. Cambridge Phil. Soc., vol, i. p. 267. 

«LECTKIC1TY. 

20. Oh the ordinary and extraordinary Eketrivity of Min&. 
rale .—The effect of heat in developing electricity in certain 
minerals, has been long known. M. Haiiy, however, has dis¬ 
covered, that the electricity which he had formerly observed in 
minerals, iiistea:d of vanishing abruptly at the ordinary tem¬ 
perature at which it seemed to disappear, had only reached the 
node through which ft passed to an opposite state, by a farther 
reduction of tempeiature. With oxide of zinc and tourmaline 
he invariably found, tliat the oppi^ite electricity could be de¬ 
veloped by cold, so that the pole whicli possessed vitreous elec¬ 
tricity when it was hot^ developed resinous electricity when it 
was cold. M. Haiiy calls the electricity produced by heat 
ordinary, and that which is produced by cold extraordinary ,— 
terms borrowed from the piienomcna of dJluhle refraction, but 
quite inapplicable to ^le present cafse. 

METKOBOLOGJy. 

21. formation of Clouds .—The following observalions'on the 
formation of clouds, we t*we to W. C. Trevelyan, ^)sq. w'hn 
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sp^nl: tlie greater part of last surnmer and autumn in the Faroe 
Idles: “ We frequently saw clouds, when precipitated from a 
clear atmojphere by a mountain (as described in Dr MacCul- 
loch's Western Islcs^ vol. i. p. 475.) undergo a pcipetual in¬ 
crease at that end from whidi the wind came, and a correspond¬ 
ing decrease at the other, sometimes invisibly, and at other times 
in tlie form of small clouds, I also^occaMonally obscned'tltat 
those ends of the mountains towards the point from which the 
wind came, were capped with strati, and the other parts with 
ettmtdi. Sometimcdli thin cloud is gradually formed on the side 
of a mountain, and, after a few minutes, disappears as gradually: 
the whole process, from its first appearance to its final dissolu¬ 
tion, being performed in not more than t^venty or thirty minutes." 

22. Aurora Borealis in Faroe and Shetland. —5lr Trevelvan 

mf 

observed, that the aurora borcalb in Faroe and Shetland was 
often seen very low, not more than 40 or 50 feet above the sea, 
and he learned that in both countries it is frequently heal'd. In 
Faroe, Mr Trevelyan met one person who stated, that when the 
colour of the aurora borealis is dark red, and extends from we-st 
to east with violent motion, he had experienced a smell similar 
to that w'hich is |)erccived when an electric machine in in action. 

23. Great Fall the Barometer on the ^5th Dcccmher 1821, 
—As there is reason to believe, that the extraordinary fall of the 
barometer on the 25th December 1821 was connected with the 
volcanic eruption of Eyafjeld Jokkui, Iceland, it becomes inte- 
teresting 4 :q collect the height of the bai'ometer on that day in 
different parts of Europe : 


Naes in Iceland, near Reikavig, 

In. lines. 

88.49 Eng. 

Dec. 36. 

Cambridge, 

36.00 do. 

Dec. S3. 

Hanover, 

38.34 do. 

Dec. 23, 1 P. M. 

Altona, ... 

S8.31 do. 

Dec. 23. SP* 

Udino, 

35.3.1 Frencb. 

Dee. S3.^orn{ng, 

Rreiaen, 

36.678 

Dec. 2.5. 6*’ Stormy. 

St Bernard, 

19.10 

De®. 24. after Midn 

Fougercs, * <* - 

26.3.4 

Dec. 24. 9** 

Brest, 

36.3 

Dec. 24. 

Lyon?, 

3.1.9 

Dec. 24. 9^ 

Jena, 

36.3 

Dec. 24, 2.5. 

Treves, 

36.6 

Dec. 25. A. JM. 

Augsburg, - . - 

25.6.1 

Dec. 35. 3| A. M, 

JiCipsir. 

26.68 

Dec. 24. is. 
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24. Meteors and LAghtning accompan^ng the Fall of the Ba¬ 
rometer on the ^ih December 1821.—The extraordinary fall of 
the barometer above described, (Sec also this Journal^ Vol. VI 
p. 383.) was accompanied witli igneous meteors and lightning 
in many places. At Bamberg and at Franlfort, an ignetms 
meteor was seen on the 24th December, at 7*’ P. M. It had 
the*sha{ie and appaieut ^|e of the full niooo; moved in amorlh- 
casterly direction, and disappeared with an explosion as loud as 
that of a cannon. At Vicime in France, the heavens appeared 
all on fire, and the thunder and lightnin|f continued nearly an 
hour. At Clermond-Fcrrand^ on the 24th, at 9^ P* M. there 
was a dreadful storm of thunder, lightning, and rain! Near 
Z)yow, the thunder was so alarming in the rural commune of the 
Cote d’Or, that the inhabitants were driven from the church ; 
and about 10^ P. M. of the 24th, tlie whole horizon seemed on 
lire with the lightning.—-ZfiW. Univers. Jan. 1822. 

25. Storm at Genoa on the 24'th December —The follow¬ 

ing extract of a letter from Genoa is ^ven by Mr Hailstone in 
the Cambridge Memoirs; “ The inhabitants of Genoa have 
often witnessed ravages occasioned by tempests, but not one so 
dreadful and prolonged as that which we experienced during 
the night of the 24th instant. It will ever be memorable in the 
annals of our state. During several days previously, the air 
was charged W'ith thick vajjours, which vented themselves in 
torrents of rain: the wind was S.E.; on the 24th, at 6** P. M. 
it settled in the south, and blew with intense violence; at ten 
o’clock it had reached its utmost force. The sea rose progres¬ 
sively. At the*vehement conflicts betwixt the two elements 
had tlie full character of a hurricane, and, in the language of 
tire country, was a terreniofo di marc."^ Other accounts from 
Genoa state, that the loss of merchant ships was incalculable, 
the crew and cargo of some of thejn having perished in the very 
harbour. This storm seems to have been limited to the south 
bjr the parallels of Tuscany and Romagna. 

26. Detmstations in the Canton of Jppenzel. —The damage 
done by the dreadful storm of the 24th December seems to have 
been enormous in the Canton of Appenzell. The oldest inha¬ 
bitant never witnessed such a scene of devastation and terror. 
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Almost every house in tlie «>iximurte of Uaiss has experienced 
some damage. In some districts, the roofs of the houses have 
been carried away, a great number of bams, destroyed, and im¬ 
mense portions of the forests laid waste by the storm. Similar 
calamities were inflicted on the Rhiuthal. — Univers. 
Jan. 1822. 

27. Inwulatimiii accompanying the Jail of the Baromet^r.-^ 
In almost all those places where the hurricane was experienced, 
deluges of rmn accompanied it. In Fiedmont, the bridges, the 
roadsj and many houses, have been carried away by the floods. 
The Royal Road from Tortona to Plaisance was submerged, 
and also the road from Turin to Novi, The roads to the east 
and west of Genoa have suffered great injury, Savona was 
surroutided w'ith the inundation, and all communication cut off' 
w’ith Genoa and Nice. The province of St Never© has been 
almost entirely covered by the sea, and its olive trees destroyed. 
At Trieste, all the low streets were under water. At Venice, 
they were obliged to cross the Place .of St Mark in boats; and 
at Leghorn and Genoa the sea penetrated into several magazines, 
and occasioned groat los.s.— Bibl. Univere. .Jan. 1822. 

28. Karthptalce accoptpanywg the FaU of the Barometer .— 
On the 25th December, about half past eight o'clock in the even¬ 
ing, « slight shock of an earthquake w'as fblt at Mayence. 

11. CHEMISTRY. 

29. Nitrate Soda discovered in the district cj' Tarapaea in 
Peru .—This discovery promises to he of great use in the che¬ 
mical arts, particularly in the manufacture of nitric acid and salt¬ 
petre. More than 60,000 quintals of this salt, purified by 
dissolution and crystallisation, have been sent into the ports of 
Conception in Chili, and Iquiqiii, a port in the south of Peru, 
from both of which it is distant.only about thr^ days jAmey. 
This salt forms a bed several feef; thick, which in .some places 
appears at the surfacy, and which o^rcupies an extent of more 
than 40 leagues. It is sometimes in a state of efflorescence, and 
sometimes crystallised, hut more frequently mixed with clav 
and sand. Its taste is fresh and bitter. It is deliquescent;, and 
hums like nitre. It contains a little sulphate of sivla. Accord- 
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ing to Haiiy, it crystalliiies in the form of a rboinbd[fedFQn» in 
which the ratio of the diagonals of the transverse section are as 
3 to 4. The obtuse angle of this section, is 102° 38^ and the obtuse 
angle of the principal section 110° 38'.—Note by M. Mariano de 
Rivero in the Jfmaks des Mines, 1821, tom. vi. p. 596. 

80. Analyses of different kinds of Mica, —M. Peschier of 
GendVa has analysed several different kinds of mica, and has 
discovered TUanium in this mineral. The following are his re¬ 
sults, with three kinds of mica, with one axis of double refraction; 


Green Mica 

Black Mica 

Foliated Black 

of Vesuvius. 

of Vesuvius. 

Mica of Siberia. 

Silica, 

4S.7 

42.0 

35.5 

Alumina, 

31.7 

6.35 

11.25 

Magnesia, 

0.95 



Lime, 

10.75 

15.7 


Iron, 

6.8 

6.35 

16.0 

Titanium, 

0.1 

15.0 

30.0 

Soda, 


as 

1.7 

Lithion, 


2.5 


Potash, 



6.1 

In the first and third of these varieties, i 

a trace of manganese 

was found. M. Peschier has 

also discovered titanium in the 

white mica of Siberia, 

and in 

the mica 

of Massachu!>sets.— 

Journ. de Phys. xciii. p. 

. 241. 



31. Analysis of Alum .—The following 

are the results of Dr 

Thomson''s analysis of alum : 



4 Atoms Sulphuric Acid, 

2ao 

or 32.6542 

8 Atoms Alumina, 

- 

a75 

11.0882 

1 Atom Potash, 

- 

6 

9.8562 

25 Atoms Water, * 

- 

2ai25 

46.2012 

otherwise, 




3 Atoms Sulphme of Alumina, 

21.75 

or 35.72865 

1 Atom Sulphate of Potassa, 

11.00 

19.06975 

25 Atoms Water, 

lUh 

* •< 

|ai25 

4^20123 


Dr Tnomson conceives tliat there is no evidence of there being 
any bisulphate of potash in alum .—(ff Philosophy, vol. iii. 
p. 168. ' 

32. On the Heat developed in solutions Crystallised hy Ex¬ 
posure to the Air .—When 51 parts of sulphate of soda and 49 
parts of w’ater arc placed in a phial, and the stopper removed in 
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atempcrefture under 50% the crystallisation of the mass takes 
j^acc, and there is a lise of temperature equal to of Fahren¬ 
heit. When the carbonate of soda is used, small crystals or 
stars are abundantly precipitated, and the temperature rises 14®. 
From a series of exjieriments made in this way, Dr Thomson 
concludes, that the latent heat of the water of crystallisfition is in 
both cases tire cause of the increase of temperature.— Ann. of 
Phil. hi. p. 169. 

83. On the Exigence of Mercury in <Siea-lFa/d’r.—M. Proust 
has remarked, as M. Hilaire Rouelle'did before him, that ma¬ 
rine salt contains mercury. M. Pmust has found mercury in 
every kind of muriatic acid that he has tried, and also in rock- 
salt. He suggests to navigators a method of ascertaining the 
existence of mercury in sea-water, by attadiing a plate of gold, 
of two or three inches surface, to some part of the ship, so as to 
be constantly plunged in the water. Half an ounce of gold la¬ 
minated, he conceives would be sufficient for the purpose of as¬ 
certaining if it is amalgamated after a long voyage. M. Proust 
offers to be at the expence of the experiment, and desires any 
person willing to make it to apply to M. Lucas, agent to the 
Institute.— Mem, de Museum^ vii. p. 479. 

/ 

III. NATURAL HISTORY. 

MINEBALOGY. 

84. Merians Account Alpine Limestme. —Professor Me- 
rian of Basle, in a little work entitled “ Uberacht der Beschaf. 
fenheit der Gebirgsbildungen in den Unjgebungen von Basel, 
1821,"we are informed, arranges the Jura limestone, oolite, 
shell limestone, and alpine limestone, as members of the same 
series; and in the Basle district, these limestones rest upon the 
second or new red |andstone formation. This arrangement 
agrees with that previously ^opted in this country. BHimer, 
in a geolo^cal tract published some years ago, stated, as a very 
probable conjecture, “ the identity of the shell limestone, oolite, 
and alpine limestone." 

35. Oxygen in Rock-crystal. —Sir H. Davy has ascertained 
by experiment, that the water contained in vericular cavities in 
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Irock-crystal is impregnated vi uli oxygen, like that observed in 
some springs, and tliat the superincumbent air is azote. 

BOX AX V. 

S6. Distribution of Vcffeiablcs in il/atfeira.—-Kuhl, during his 
stay in Madeira, was enabled to obtain a general concejjtion of the 
distwbution of its vegetables; and the following is an abstract of 
the different vegetable zones observed in ascending from the sea¬ 
shore to the higher pai'ts of the island.—1. Reg'ion tflhe Cacti 
This region extends from the sea-sliorc to the heiglit of (ifiO fcct^ 
Here the Cactus and Ficus indica grow on the rugged rocks, 
and the vine, sugar cane, arum^ and other fruits of southern 
climes, in llie fields, This region is also abundant in wild 
plants, &c. of variou.s descriptions.—2. Region of thf Vine. TJie 
cultivation of tlie vine commences on the sea-shore, and the cac¬ 
ti accompany it to the height of G30 feet. Tlie vine ascends 
to an ele\ation of 2030 feet; but above this elevation the vine 
no longer bears ripe fruit. The arum, sugar-cane, mulberry, pt>- 
lato, and allium, are cultivated; but neither cactus nor banana arc 
here met with. Agriculture is more extensively followed in this 
than in any other region.—f}. Region of the Chcsnid-lrcc. The 
lower edge of tltis region is 2300 feet above the sea, and is dis¬ 
tinguished by its lofty trees, which are found to the height of 
2950 feet. At a greater elevation, they are small, and no longer 
bear fruit.—-4. Region of the Genista. In this region, whose u}>jk.t 
limit Is 3920 feet high, whole tracts are covered \vitli genistae. 
—5. Reg ion of Heaths. This zone extends to Utc summit of 
Pico-lluwa, which ^foniis the highest peak in the island, and 
which is reckoned 5300 feet alMWc the level of llie sea, and, as 
its name implies, abounds in heaths. ^ 

ZOOLOGY. 

Dr Msc)mlz m Skeletons ^ Insects.’-^Dr ^Escholz has 
lately described what he considers as an internal skeleton, which 
be detected in several tribes of the clas^Insecta; and the same 
naturalist has published some new \'iews in regard to the struc¬ 
ture of the heart, particularly of the light ventricle. 

38. M. Kuhts Zoological Observations. —^From the obserx’ations 
of M. Kuhl, it appears that the Ixwics of the Cai»e Petrel {Pro- 
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cellaria capensu) contain no air cells, but are compact, al¬ 
though these birds are found far at sea, and possess considerable 
power of wing. He further observed that they swam little, and 
dived seldom; and their heart was not so triangular and de¬ 
pressed, as that of the Anas niffray and other birds that dive 
often and continue long under the water. Kohl has discovered 
the organs of generation of the Arethusa (JPhysdia), aiid in 
parts which all authors have described as tcntaculae; and the 
same active naturalist has confirmed, by actual dissection, all 
that Cuvier had conjectured in regard to the structure of the 
Velella and Porpita. The Mammaria adspersa of Tilesius, 
Kuhl finds to be the ovum of an asterias, or some other sea 
animal. Kuhl found vast abundance of Pagura 

tribe in the Indian Islands. These pagtiras live on the land 
and avoid the sea, as was observed by Bose of another species 
which lives in America: they abound not only on the heath, 
but also wander into the thickest woods, and, w'hat is still more 
remarkable, climb the stems of the cocoa-nut tree and the arbo¬ 
rescent Rauwolfia, in search of the eggs and young of the sula. 

39. Toa^I Jbund edive in the Centre of a Stme.’—A speci¬ 
men of a toad, whi^ was taken alive from the centre of a mass 
of solid stone, has been sent to the“ College Museum of Edin¬ 
burgh by Lord Duncan. 

40. Discovery of Bones of the Megatherium. —The Batavian 
naturalists Spix and Martins, during their residence in Brazil, 
found in limestone caves bones of the Megatherium. 

41. Barnes of tJte Several oft the large bones of 

the mammoth have been lately discovered in the provincxj of 
Groningen, and deposited in the public museum. 

42. Bones (^Quadrupeds. —Another fissure or cave, contain¬ 
ing bones of quadrupeds, has been discovered in the lin:|||gtone 
of Yorkshire. 

43. Cave near SuncjpDich. —A cave, near Sundwich in West¬ 
phalia, 1500 yards in extent, has been found to contain bones 
and skeletons an unknown species of Iwar. 
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IV. GENERAL SCIENCE. 

44. Cr^stallisatimi of Water in Regular Rfumihoidn.-^On 
the 3d of January 1821, the late Dr Clarke observed at Cam- 
bridge regular crystals of ice, many of which were more than 
RB yich long. He exhibited them to several members of the 
University, and frequently in their presence measured the 
angles of the rhombic crystals, with the goniometer of Caran- 
geau, which he found to be 120° and 60°. After a thaw ux>k 
place, the crystals preserved in melting the same inclination of 
their planes. The hexaedral prism of ice, therefore, which we 
have describcnl in a^nner volume (Vol. II. p. 80.), as found 
in the subterranean jglacier of Fondeurle, w as a secondary form 
of the crystal. The above very interesting results confirm the 
anticipation of Dr Brewster, who, from the optical structure 
of Ice, referred it to the rhomboidal or pyramidal systems of 
Professor Mohs *. A full account of Dr Clarke’s observations 
will be found in the Menwirs of tlie Cambridge Philosophical 
Society., vol. i. part ii. p. 209. 

4.5. Oil for Watch ami Clock Work. —Good oil has loiig been 
a desideratum among watchmakers. Colonel Bcaufoy remarks, 
that if olive oil be exposed to the rays of the sun for a consider¬ 
able length of time, it becomes colourless, limpid, free from mu¬ 
cilage, and not easily a>ngealable. He exposed two eight-ounce 
phials, nearly filled with this oil, to the solar beams for one 
or two years, and found this effect produced. The Iwttles 
should be opened o#casionally to allow the gas to escape, or the 
cork may be taken out.—-The following process by Chevreul has 
been recommended for freeing oil tor watch-work from oil acid 
and mucilage. Put into a matrass or glass-flask, a }x>rtioii of 
any^e oil, with sev«i or eight times its weight of alcohol, and 
hea^ie mixture almost to boiling, decant the clear upper stra¬ 
tum of fluid, and sufler it to cool; a solid portion of fatty mat- 
ter separates, which is to be removed, alld then the alcoholic so¬ 
lution evaporated in a retort or basin, until reduced to one-fifth 
its bulk. The elaine or fluid part of the oil will be deported. 
It should be colourless and tasteless, almost free from smell. 


* See Wernerian itfemotn, voi. iii, p. 346. 
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without action on infusion of Utniu$, having the consistetict* ct‘ 
white olive oil, and not easily congcidable. 

46. Reniarkabh Formation of Ice. —li\’'hile examining some 
subterraneous e.vcavations in a bed of lava, near Niedermendig, 
M. Pictet observed, in some places, water falling drop by drop 
on the floor, or against the sides of the cavern. Whmexwf'tUU 
Jmppeftcdf there was beneath^ a mass of ice a certain thkl ness, 
although the temperature of the air never exceeded S 9 "- 8 , and 
at no time descended to 82®.— Mem. de la Soc. Phys. de Geneve. 


47. She and Shape (^thc Clc^ules (f Shod in different Ani¬ 
mals .—A number of very interesting resulpi have recently been 
obtained by J. L. Prevost, M. D. and J. ^ Dumas, respecting 
the form of the globules of blood of different animals, and the 
effects of transfusing the blood of one animal into another. The 
following are their measures of the diameters of the globules: 


Man, Dog, Habit, Pig, Htxigchog, Guinea Pig, 
MuEcarden, ... 

Ass, - . - - 

Cat, Grey Mouse, White Moitse, 

Sheep, Home, Mule, Ox, ... 
Chamois, Slag, ..... 
SbC'.Goat, . ' . . ~ . - 


1 

■TJTf 

TCSfi 


of an English inch. 


But while the globules of blood in difierent nnimaU vary ill 
size, they vary also in form- In the mammalia they are all 
spherical, while in birds they are elliptical, and vary only in tlic 
len^hs of their greater axes. They are likewise elliptical in alt 
cold-blooded animals. They found also, that the colourless 
globule which exists in the centre of the particles of blood, has 
the constant diameter of 75 ’ooth of an inch in all animals, and 
whatever be the form of the globule which contains it.—In their 
experiments on the transfusion of blood, they obtained ma||y in^ 
tefesting results. When animals were bled till they fainted, 
they died when they were left alone, or when water or serum of 
blo 6 d, at the temperaftire of 100 Fahr. was injected into their 
vrins. If, on the contrary, the blood of an animal of the same 
species was injected, evejy portion of the blood thrown in, reani¬ 
mated the exhausted animal; and when it had received as much 
as it lost, it'began to breathe freely, to take food, and was finally 
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restored to perfect health. When the injected blood was ‘from an 
animal of a different species, but whose globules had the same 
form, though a different me, the animal was only partially re* 
lieved, and could seldom be kept alive for more than six days^ 
the animal heat diminishing with remarkable rapidity. When 
the;bl«Ml of an animal with spherical globules, is injected iqto a 
bird, it usually dies under the most violent nervous affections, 
as if under the induence of the most intense poison; and this 
takes place even when only a small quantity of blood has been 
lost. In a great number of cases, cats and rabbits were restored 
for some days by the injection of the blood of cows and sheep, 
even when the injection^ the blood was not made till twelveor even 
twenty.four hours afw the blood Avas extracted from the latter. 
The blood was kept in a fluid state in a cool place, either by 
taking away a certain quantity of fibrine, or adding lOOOdi part 
of caustic soda. When the blood of the sheep was injected in¬ 
to ducks, they died after rapid and strong convulsions .—BibL 
Univers, 

48. Subnitroie of Bmnuth used in Intermittent FeverSi’^ 
This medicine has been prescribed in agues for several years by 
Dr Henkesew of Hildeslicim. He exhibits it in doses of four 
grains, with a few grains of sugar, every two hours, and consi¬ 
ders it as a powcrfid febrifuge and andspasmodic.— 

Joum. No. 26. p. 233. 

49. Preservation of Grain in Granaries CasUinm .—In 
order to preserve grain for any length of lime, from those in¬ 
sects which habituallj; devour it, and wliich cannot exist in air 
hygrometrically dry, M. Clement isuggested the propriety of 
constructing granaries of cast4Ton, into which no air should, 
enter till it has passed through a body of unslaked lime. He 
proposed also some contrivances for allowing the expanded 
air to Ikape, and for inspeedng tbc*grain when necessary. Tlie 
saving of manual labour iu turning over the grain is one of the 
advantages of this plan. Various useful suggestions relative to 
this plan will, be found in the Quarterly Journal, No. xxT. 
p. 164. 

50. * Eruption cf Memnt -On the 13th of FdmiS* 

ry, Mount Vesuvius indicated the approach of an eruption by 
violent detonations, which were renewed on the Ititli and lYih. 
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On the 18th e tMcIC i^oK^e was discharged. On the 19di dliow- 
ers of daders attd fragments of indamed lava were thrown out. 
On the 20th the lava was seen beating in the emt^, and threat- 
eolng. to burst over its sides; and on the 21st the lava forced its 
way into the southern part of the mountain, by a new opemng, 
from which it flowed abundantly, at the rate of six feet per |Di- 
nute towards the hermitage df St Salvador. On the 24th, the 
violence of the eruption was redoubled, and in the evening Vesu¬ 
vius presimted to the inhabitants of Na|d^ the superb spectacle 
of a river of fire, rolling amidst douds of smoke along the flanks 
of the mountain. As the lava flowed through lands already 
burned, and entirely desert, no injury has yet been done by thi.s 
eruption. 

51. Encroadtmen^ qf ^ Sea on &ie Coaet of America .—^At 
Cape May, where the River Delaware falls into the Atkmtir, 
the following curious observations are inscribed on the wall of a 
house: 

Distance ef the Houie fhnri the Sea. 



Feet. 


Feet.. 


Feet. 

1804, 

334 

1809, 

267 

1817. 

214 

1806. 

324 

1811. 

259 

1818, 

204 

t«07, 

294 ^ 

1812, 

254 

1819, 

168 

1608, 

2t^ 

1816. 

225 

1810, 

180 


A^ritc* MoMhl^ Mag. 

52. Mermtrs <^the Physktd and Natural History Society 
Geneva —The PhyjHcal and Natural History Society of Geneva 
was founded in 1790,'by a number of those distinguished indivi¬ 
duals at Geneva who devoted themselves to the pursuits of science. 
The principal papers r^ at their meetings, found a place in the 
Thilost^hical Transactions, in the Memoirs of the Institute, or in 
those of the Academies of Berlin and Turin; while those which 
were of a less elaborate nature were trmismitted to die popular 
adentifle journals of the day. In consequence, however, ^ the 
deliverance oi Geneva firam a fomgn yoke, all the public institu- 
tions received a vigcf.tms impulse; and the Physical Sodety, 
stra^gdiiwed with an accesdon of members, as well as of zed, 
found itself in a dtuadon to print its own Memoirs. They have 
accordingly published the First Part of the First Volume^ and 
we understand that the Second Pan is nearly ready for publica- 
rion. 
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The following is a of the uttidba in the psH; abreadijr |iub-> 
lished) which is adorned with thonanaas aiid labours of' 
Prevost, Deeanddyijg^ Saussuve, aiwl Juiine. 

M&nunre mr qwlque pcsrticuh/ritks, de l^oeU <kt Than {Scomber 
Thymms^ Linn.), et d^amires pmsons^ par L. Jurine. 

Noii mr Us dents et la mas&cdtwn des poiswns, appeUbs 
, CyprmSi par le memej - - - 18 

De Tejffet du mouvefnent d^tmpktn rifHngent mr la n^ac- 
tion, par Mr. P. Pfevost, - - - . 25 

Observatkms sur Us rappmis qui existent entre Us axes de 
doubU refraction et Us farms des crhtatix, par Mr. F. 
Soret, - ^ - - . - - 38 

Note mr U rntca, par le rn^me, - ■ - - 89 

Mhnmre mr divers instrumens de physique et de mdboredo- 
gicy par Mr. P, Huber, - - - ' - 93 

Mhnmre mr la chute des^feuiUes^ par Mr. P. Vaucher, 120 
Notice sur la cmtrie hasaltique des dipartmns de Rhin et 
MoscHe, et de la Sarre^ par Mr M. Ai Pictet, - 137 

Mhnmre sur Us Charagnes, par Mr. Vaucher, - 168 

Mimoire mr Us animalcules spermaliques de divers asii- 
'mauXf par MM. J. Prevost et H. Dumas, ^ 180 

Mlmoire sur Us affinUes nat^ttreUes de la JimiMe des Nymr 
pMadeSi par M. Decandolle, - - > 208 

De Vh^ueme desfruits verts, mr fair avemt Uur maturiU, 
par M. de Saussure, - - - - 245 


In a subsequent Number, we hope to be able to give an ac¬ 
count of some of the most popular of the preceding memews. 

S3. Translation of JUgendrds JSlements of Geometry.-^X 
transladon of this clasachl and popular work mi Geometry, 
which has gone through so nutny editions in France, is now in 
the press, and will be published in a few wedks. The work is 
edited by Dr Brewster, and under the sanction of M. Le Che¬ 
valier Legendre, who hi» communicate^ several important addi¬ 
tions to the editor. As all the diagrams are engraven on wood» 
so as to accompany the propositions, this edition will jpossees a 
very great superiority over the original work, where diey are 
giv 6 n in copperplates at the end of the book. 

VOL. VII. NO. 13. JULY 1822. N 
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54. Mathemcdicdl Essays by the laie WUUasn Spence^ Esq.-~^ 
On the appearance of the first of these Essays on the Theory 
of the various Orders of Logarithmic Transcendents in 1809» 
its merits were universally acknowledged to entitle the author to 
hold a high rank among mathematicians. It is to be regretted 
that a premature death carried him off at a time when he was 
making such a rapid process in the cultivation of the sciences. 
Of these tracts, the first only was intended by the author to 
meet tliC public eye in its present shape, though a few copies of 
another of them, denominated Outlines of a Theory of Alge¬ 
braical Eq^uations, had been printed and distributed among the 
author’s friends. The others were selected from Mr Spence’s 
papers by the editor, J. F. W. Herschel, Esq., who was pre¬ 
eminently qualified to judge of the respective merits of the seve¬ 
ral pieces. These papers clearly prove, that Mr Spence pos¬ 
sessed both genius and industry in a high degree, and a force 
of intellect of a very superior kind. Notwithstanding the dis¬ 
advantage attending some of the essays, in common with other 
posthumous works, we warmly recommend them to the atten¬ 
tion of the British student, as models of analybcal papers of 
uncomm^ cxcdlence. They will inspire him with a taste for 
pure an^sis, which, when properly directed, in the present 
state of the sciences, is the most certain method of arriving at 
distinction.—W. G. 

63. Memoirs the Wernerian Natural History Society .— 
The first half of the fourth volume of the Memoirs of the Wer¬ 
nerian Society, has just made its appearaiicc^ but not in time to 
allow of our giving any account of the individual papers. The 
following are the titles of the difierent communications. 1. On 
the Crystallisation of Copper-pyrites, by AVilliam Haidinger of 
Freyberg, member of the Wernerian Society. 2. Notice of 
attempts to reach the Sea by Mackenzie's River, since the Expe 
dition of Sir Alexander Mackenzie. 8. Geological Notice and 
Miscellaneous Remarki^ relative to the District between the 
Jumna and the Nerbuduah, by Dr Adam of Calcutta, member 
of the Wernerian Society. 4. Notice regarding the Fossil 
Elephant of Scotland, by Robert Bald, Esq. member of the 
Wernerian Society. 3. Description of Seven New Scottish 
Fungi, by R. K. Greville, Esq., member of the Wernerian 
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Society. 6. Meteorological Register kept at Clunie, in Perth¬ 
shire, for twelve years, by the R,everend William Macritchic of 
CJuiiie. 7. Description of a new species of Grimmia found in 
Scotland, by R. K. Greville, Esq. 8. On the Geognosy of Ger¬ 
many, with observations on the Igneous origin of Trap, by Amie 
Boui^, M. D., member of tlie Wernerian Society. 9. A new ar¬ 
rangement of the Genera of Mosses, with characters and observa¬ 
tions on their distribution, history and structure, by R. K. Gre¬ 
ville, Estj. and G. A. W. Arnott, Esq. 10. Short account of the 
Rocks in the neighbourhood of St John's, Newfoundland, by Mr 
John Baird. 11. Observations on the Snowy Owl {Strix nyctea)j 
&c. by Lawrence Edmondston, Esq. of Shetland. 12. Meteoro¬ 
logical and Hydrographical Notes, by Captain R. Wauchope, 
R. N. 13. Account of the small district of Primitive Rocks, near 
Strom ness, in the Orkney Islands, by Mr George Anderson of 
Inverness. 14. Account of a new species of Larus, shot in 
Zetland, by Lawrence Edmondston, Esq. 15. Notice relative 
to two varieties of Nuphar lutea, found in a lake in Aberdeen¬ 
shire, by Mr W. Macgillivray. 16. Geognostical Sketch of part 
of the Great Glen of Scotland, by Mr George Anderson of Inver¬ 
ness. 17* Observations on the Inimer Goose of Zetjt|aid, by 
Lawrence Edmondston, Esq. 18. A Description of two nev 
Plants, of the order Alga, found in Scotland, by R. K. Greville, 
Esq. 19* Observations on the natural history and habits of the 
Mole, by Dr James Grierson, member of the Wernerian Society, 
and Minister of Cockpeii. 20. Account of the Island of Foula, 
by Captain Vetch of the Royal Engineers, member of the Wer¬ 
nerian S<xrietv, &c, * 
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Art. XXXIV.-— Patents granted in Scotland, Jrom 
5th February to IStk Ap'U 1822.* 

7. To John Richard Barky of the Miiiories, in the city 
of London, gentleman:—For an “ invMtion of certain im¬ 
provements on, and additions to wheeled-carriages.” Sealed at 
Edinburgh the 1st March 1822. 

8. TJo Joseph Grant of Gutter Lane, Cheapside, London, 
Crape manufacturerFor an “ invention of a new manufac¬ 
ture of crape.” Sealed at Edinburgh the 1st March 1822. 


196 List qf Scottish Patents in 182S. 

9- To JonM Fbedesick Smith of Dunston HaJJ, parish of 
ChesteriSeld^ county of Derby, Esq. .‘—For “ certain improve- 
ments in dresriiig of piece-goods made from silk or worstetl, or 
of both these materials.'” Sealed at Edinburgh the 1st March 
18^2. 

10. To William Cuu&ch of Threadneedle Street, city of 
London, Grentleman:—For “ invention of an improved appara¬ 
tus for prating."” Sealed at Edinburgh the 1st March 1821. 

11. To David Gordon of the city and anmty of Edin¬ 
burgh, Esq.—-For certain imprbv^cnts on, and additions to 
steam-packets and other vessels, part of which improvements are 
applicable to other naval and marine purpises.'’'’ Scaled at 
Edinburgh the 1st March 1822. 

12. To John Bkjthven of the dty of Edinburgh, printer: 
—For an invention of a new method of procuring a mechani¬ 
cal power, which will be of great public utility.” Sealed at 
Edinburgh the 6th March 1822. 

13. To William Eeseine Cochran of Somerset Street, 
Portman Square, county of Middlesex, Estp—^For “ certmn im¬ 
provements in tl>e construction of lamps, whereby tliey arc ren¬ 
dered ^able of buming concrete oils, animal fat, and other 
similar inflammable substances.'” Sealed at Edinburgh the 13th 
April 1822. 

14. To John Pool of Sheflield, county of York, victualler; 
—For “ certain improvements in plating iron or steel wth 
brass or copper, alloyed with other metal or metals, both plain 
and ornamental, for the purpose of rolling and working into 
plates, sheets, or bars, and such goods or wares to which the 
same may be found applicable.'” Seeded at Edinburgh the 13th 
April 1822. 

15. To John Slaieb of Bhrmingham, county of Warwick, 
manuflmturer For “ invention of a kitchen-range and appa-. 
ratus for cooking, a^ other pmposes.'” Sealed at Edinburgh 

the 13th April 1822 ' 

16. To George Stratton of Hamstead Boad, county of 
Middlesex, En^neer :—For an “ improved process of consum. 
ing smoke. Sealed at Edinburgh the 13th April 1822. 
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Art. I,<—Oro Black Lead Jrom Cast-Irau. ' In a Letter to Dr 

Brewster from J. MacCulloch, M. D. and F. K. S., &c. 

Communicated by the Author. 

Dear Sir, 

In compliance with your request, I send you the following 
statement respecting the Black Lead which is obtained from cast- 
iron, various detached notices of which has already appeared in 
your Journal. 

It is .more than twenty years ance I was in the frequent 
habit of examining the metal of the iron guns delivered by the 
contractors to the Ordnamie, by solution, according to Berg¬ 
man's suggestion on this subject No useful results, as far as 
our particular objects were concerned, were, however, obtained 
in tills way; as it was found that the quantity of plumbago in 
the iron bore no relation to the strength or goodness of the 
metal, which, I need not say, is metal of the second fudon, or 
from the reverberatory. The results were, however, sometimes 
curious, from the very variable quantity of this substance con¬ 
tained in different spedmens of iron. 

It has been ima^ned that the worst^r weakest metal, was 
that which contained most plumbago; but the trials were Car 
from confirming this opimon, On one occarion, in pardcuhur, 
a gun had been condemned for some fault in the bore, (a screw- 
VOL. VII. TiO. 14. OCT. 18^. 
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, hcAe, 1 believe,) and it was Icmifd to be so exc^in^Ij tougfi, 
that laone of out ii»eii were able to bres^ off a trunnion, aa ia 
die priu:tice in tliese cases, when three or four blows of 
the sledge were commonly found sufficient for this purpose. I 
was particularly induced, therefore, to examine this specimen, 
itnd was surprised to find, that it not only contained a most un- 
Usm^ proportion of fdumbago, but that this was in what I may 
call a disengaged state, for want of a better term. The plum- 
bagb was not only visible on breaking the metal, giving it the 
oppearmice^f having been rubbed with powdered black lead, 
but the itcwi was capable of Jfesving its trace on paper. • I have 
hmther bdbre nor since ever met with anotlier example of this 
kind. The remaining gnns of this lot, which must have been 
made of the same metal, went on service, and some of them are 
probably sdll imdStlng. I have no doubt that they were the 
best that we received, durii^ the war; and it would have been 
very dearable to have discovered by what raeaivs this very un¬ 
common specimen of gun-metai had been procured, as its tough¬ 
ness is a matter of such importance. It was from Hr Walker's 
foundei^. 

1 do: not pretend to account for Uiis singular state of the iirm; 
as, althoogl) the^presence of {dumbagods sufficient to affect the 
colour of the metal, it is never, badng this instance, disUnedy 
viubleyhs^fisr as my experience goes. Yet, in ^n-metal, it is 
easy to conjecture its presence and proportiem, by die colour cf 
tbe fractueei irhudi is . darkest or mo^t grey, where it is most 
idnindanti /> ''Thfe tnals. which I. have made, ^$o go to prove that 
the«^<eye0t metal ia the toughest; dthoi^ I know that many 
Iron^lbui^eia omisider tha^ be^too grey, mul act 

OB'thb prill^le uilhe asaoil^^ of the jugs for the reverbe- 
ratoxyi .f 

- l tb add now^ that^ on dia^ving gaiMnetid m an add, 
the black lead was always ^^tamed in die state of powder, and 
tbatiiia in very smaU ptopmdon when compared to that ob. 
tamed ^bm pig-iroDr i%m& sma^ that 1 cannot now state these 
^opartiopS) an the «ecordB :of my expenmenta are oat of reach 
^pres^it:. ^ ., ' ' . 

It is perhaps unnecessary to say that the inferior pioj^irtion 
of plumbago in gun-metal, arises fixnn its approxiinadon nearer 



to the j^irte dian pig-metal, or from its greater pal^. ’ 

The best malleable wou contaans none, and a great part of tbe 
process of refining iron eondists in the oombnstion dtis snb^ 
stance; whence in some degree the loss of wdght 

During thibse trifds 1 was loti jto repeat the same expm- 
ments on the pig-metal used for shells, which is of various qua¬ 
lities,* and is generally distinguished into three kinds, whiter 
grey, and black. All these aiforded very large proportions df 
black lead after »>lution, but still various in diHferent specimens. 
The black metal seemed to afford the greatest quantity, as 
might have been expected from 4ibe colour; and yet that is no 
criterion, as the mo^ hrillisait rilvery metal also afforded it in 
abundance, where, if colour had been a necesrary kicfication of 
its presence, it would not have existed. 1 think it will app^r 
that the plumbago is present in two diilerenf states m iron. It 
will bereaffer be shewn, that it is somerimes in tlic state of a 
metal, and this I ccmceive to be its form in the white pig. At 
the other extreme it is found in the state a£ black lead, 03 in 
the gun-metal just mentiemai. But the experiments hereafter 
to be described will riiew, that there is some intermediate State 
(or states) between die two; and tins appemrs to & hs condi¬ 
tion in the grey and black pig. 

1 must now observe, that, in these experiments on pig4iron,- 
the black lead was always found in die state of powder, or at 
least in such a state as to fall into powder easily. This must 
have arisen from uring sul|^uric acid, as the cheapest, and from 
uring it too strong, Thus the matter rested. In 1:^7. or 
1806,1 was requested to go to a Lentdon portmr brewery, to see 
an appearance which had veiy much surprised die peojde em¬ 
ployed in it, and uriiich hi^ certainly a \'ery marvellous sound 
in the nanradon. The workmen had taken some iron out of 
their porter Imcks in making somq repairs, and had fiound it 
red hot, as they said, to their infinite astonishment On closer 
examination, the led heat was fimhd ^ be an exaggaradon. 
But, on removing the iron articles in question from the porj^ 
they became so hot on scraping off dm surface that it was dis¬ 
agreeable to handle them; while they smoked, from the 'evapo- 
radon of the moisture. 
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These pieces <rf iron were cast cones, perforated with holes, 
and about an inch thick, being used as strainers, to prevent 
foreign substani;e? from ^tling into the pipes. They had been 
immersed in the ]X)rter for many years,—no one knew how 
many. On cxamiTiiog them, they appeared entire and un¬ 
chained ; but some of them, instead of being iron, Tere en¬ 
tirely of black lead; and, in others, there w'as a thick coat of 
that substance on each side, a little iron only remaining in the 
middle. 

As this was then a new phenomenon in chemistry, 1 was in- 
duced to repeat the experiment in the laboratory, and it was 
attended with the same results, after some fjiilures. An aetd- 
dent, however, occurring about this time,, sheM'cd me that the 
fact was not so new as I had imagined, and I therefore took no 
notice of it in public. Since that it has been observed by many 
persons, who all probably imagined, with as good reason, that 
they had made the same discovery. As many of these ac^counts 
have appeared in your own Jounial, I need not refer to them 
more particularly. 

The cireymstance to which I allude was the following, which 
I happened to meet yith in one of my journeys in the Western 
Islands. 

After Captain Roc had invented the diving-bell, he joined 
Sir Archibald Grant, a great speculator of that day in coal¬ 
mines and other matters, in an attempt to weigh the Florida, 
one of the Splanish Armada, which had foundered off the coast 

Mull, near the entrance of Tobermory harbour; she having 
been taken by the natives, assisted by softie treachery on the 
part of the crew, which is said to have hung up the Captain at 
the yard-arm. Tl^e ho? timbers are still lying. 

This attempt, took place in 1740, was unsuccessful, as 
far as related to the shiji; but some guns both of brass and 
iron were brought up. The former, whether they belonged to 
the Spanish vessel or pi/had dm mark of an English founder, 
R.. and J. Phillips, 1584, with a crown and E. R. on them. 
The iron guns were deeply corroded, and on scraping them, it 
was said that they were, foimd so hot that they could not be 
tpitched, and that they did not become cool till they liatfbeen 
two or three hours exposed to the air. 
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The astonishment of the Highlanders on finding guns still 
hot, after having been more than a century under water, may 
easily be imagined; and it is not surprising that the story was 
not believed, and that not being believed, it was forgotten. 
This may afford us an useful hint on the subject of phyacal 
inCTedulity: since, assuredly a fact thus nakedly stated, with¬ 
out a knowledge of the explanation here given, must have been 
pronounced imposablc by every one, chemist or not. I escaped 
this, however, as the circumstances above mentioned had put 
me in possession of the solution before the tale, which proved a 
very agreeable and unexpected confirmation of my own experi¬ 
ments. 

I may now state the general result of the experiments. The 
blackest pig-metal appears to yield the greatest quantity of 
black lead, and in the most solid state. When the experiment 
is complete, the produce equals the iron in bulk, and is a solid 
mass, capable of being cut by a knife, even into pencils; but, 
as far as I have ever observed, it is of a much more coarse 
grain, or scaly granular texture, than any natural black lead 
that has occurred to me. 

To procure it in perfection, the add should be very weak, 
and the operation is then necessarily very tedious. Acetous 
acid appears to be the best, and it is by this that it is produced 
in^rter-backs, in tlie waste-pijies of breweries, and in calico- 
printing-houses, where sour paste is employed. The process 
by water is insufferably tedious. Very dilute mineral acids also 
succeed; but, with these, one of the results is sometimes not 
obtained. 

If the experiment is perfect, the black lead becomes hot on 
exposure to mr, smoking while there is any moisture to be eva¬ 
porated, particularly when the sur&ces are scraped off in suc¬ 
cession, so as to give access to the air. Oxygen is absorbed in 
this case; yet, as far as I have perceived, the eye cannot de¬ 
tect any difference in the appearance \l 14 he black lead before 
and after this operation. In those instances where the substance 
does not heat, on being taken out of the fluid, it appears to 
arise from the whole process of oxygenation having been per¬ 
formed in the solution, and probably from an excess of strength 
in the acid. 
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The iheoay of thb expmmefit appears very plain, and it 
proves, mth tolerable certainty, what has been supposed, but 
what has not yet been proved in any other way, namely,: that 
plumbago is a metal; and black lead ite oxide, if I may be 
Mlowed to use that term for the present, instead of carbon. 

In white>pig, as already suggested, it is probable tluU' the 
comlnnatibn is pure |dumbago and iron. In the black, the 
colour would lead us to imagine, that there was already an ap¬ 
proximation to black lead. The operation of the acid, in either 
cas^ is to disstdvc the iron, and to oxygenate the plumbago, so 
as to convert it into black lead. Thus, when in small quantity, 
it is obtained in the form of powder, when very abundant, in a 
solid state. If the acid is strong, the whole operation is com¬ 
pleted in the solvent; otherwise some additional oxygen is re¬ 
quired to produce in it a state of rest or peraianence in the air; 
and this takes place by a species of combustion, generating the 
heat in the experiment, analogous to that which occurs with the 
alkaline bases. 

Thus, black lead is an oxide of plumbago, or of carbon, if 
we choose to use this term for the presumed element, li is 
scarcely necessary ter’say that the metallic nature of the base of 
charcoal is proved by the same experiment. Nm* need 1 say 
that iron is not a necessary ingredient in black lead. The best 
kinds, indeed, are those which contain least. 

This expenment, and these conclu^ons, would be much more 
satisfactory, if we could jnoduce the metal of black lead in its 
s^arate state. No method of doing that has yet occurred to 
any one; and it mil probably be found a very difficult pro¬ 
blem, as this is evidently a highly combustible substance. But 
chemistry does so .much evary day that once appeared iiopeless, 
that we have no reason to despair. 

If . the foregoing reasoning respecting the metallic nature of 
this substane^ should deemed unsatisfactoiy, the fi^lowing 
argument inay be ad4s^ 

The specific gmvity c£ pig-imn is about *7.6, and tliat of 
black-lead is:®, or less. Now, the bulk of Uack4ead procured 
in this experiment, is equal to that of the original iron exposed 
to solution. Two such bodi^ could not co-exist in the same space; 
if that could be imag^hed, the specific gravity of such iron 
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must be far Irom-that ci pure inutl tliau it is^ if 

pure iron, indeed, is freed &em the effects of eoixiensation hy, 
heating, it acareely differs in specific gravity from pig^netidii 
Thus, ivhile we conieltidetliat the plunibagd ccHubiited with the 
iron is a metid, we ini^ also infer, that the specific gravity of 
th^t metal is-not very dif&rent from that of iron, 

A |»oblem has long been held luun^y, that of mining 
blackdead by an artifidal process This may be cemadered as 
now solved in a certain way. 1 attempted to improve its quality 
by heating, in the usual manner, but widi indifferent success. 
It may be procured, however, so compact, as to cut into pencils, 
as formerly observed ; but I never could free it from the brown 
colour which it ^ves to paper, aiimng from some rust wliich it re¬ 
tains. Whether this could be effected or not, seems a mattcr of 
indifference, as far as econmnieal purjioses are concerned since it 
could not he produced so dieap in this manner, as to compete in 
the market with mineral hlackdead. 

1 may conclude this conununicalirm with remarking, that die 
effects of heat on black4ead, as well as on charcod, are, in some 
measure, explained by the views here lield out. If soft black- 
lead, which yields a black as wdl as a soft streak, be heated 
without burning, it duninidies in bulk and increases in spmfic 
gravity, while it beemn^ hard and gives a pale streak. This is 
the process used in making bard and pale ipencils; and it ap- 
piears to consist in the loss of a potion of oxyg^, or in tbe re¬ 
duction of the Uack-lead, to a state somewhat nearer to that of 
metallic plumbago. Thus, in drawing,, artists harden the points 
of tlieir soft pencils in the fiame of a candle. 

Something very similar to this happ^ in charcoal - After 
giving out hydrogen it becomes harder and more brilliant; so 
as, from only scratching the SoHer metds, to beemne capable of 
corroding glass. In (his state it loses mie at least of its valuable 
quaiides, so as to be no longer fit for making gunpo^vder. Na¬ 
turally, some woods produce bard \^coal, and others a,soft 
kind; and the latter alone are fit for tliis purpose. But the softest 
may be injured by over heating, or they can be reduced to this 
hard state; so that the wood of the willow or aldm* may .becoanc 
as bad as that of the oak. This is an accident iar more likely 
to happen to the method of charring in retorts, than in the com- 
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mon way of making charcoal in pits; although that process is 
always used in the gunpowder manufactories. It is fm the same 
reason that animal charcoal, or that of coal, will not make gun¬ 
powder. Both of these are hard and brilliant; and the former, 
in particular, has sometimes a pseudo-metalHc lustre, equal to 
that of black-lead. The chain of analogy is thus extended 
among all these substancesbut it is time to terminate this com¬ 
munication. I am, yours, &c. &c. 

EniNBi/BGir, 1822. J. MacCclloch. 

AttT. II.— Accoufit of a Man wlvo lived Ten Years after having 

SwaUowed a number of Ckbsp-Knives. By Alexakdeii 

Mabcet, M. D. F. K. S. late Physician to Guy’s Hospital 

In the month of June 1799, John Cummings, an American 
sailor, about twenty-three years of age, being with his ship on the 
coast of France, and having gone on shore with some of his ship¬ 
mates, about two miles from the town of Havre de Grace, he and 
his party directed their course towards a tent whicli they saw in 
a field, with a crowd of people rmind it. Being told that a play 
was acting there, they entered, and found in the tent a mounte¬ 
bank, who was entertaining the audience by pretending to swal¬ 
low clasp-knives. Having returned on board, and one dT the 
party having related to the ship’s company the story of the 
knives, Cummings, after drinking freely, boasted that he could 
swallow knives as well as tlic Frenchman. He was taken at his 
word, and challenged to do it. Thus pressed, and though (as 
he candidly acknowledged in his narrative) “ not particularly 
anxious to take the job in hand, he did not like to go against 
his word, and having a gfjod supply of grog inwardly,” he took 
his own pocket-knife, and on trying to swallow it, it slipped 
down his throat with great «ase, and by the assistance of some 
drink, and the weight of the knife,” it was conveyed into his 
stomach. The spectalp^ however, were not satisfied with one 
experiment, and asked the operator “ whether he could swallow 
more ?” his answer v/as, “ all the knives on board the ship 

• Abridged, with the Author’s permission, from the Twelfth Volume of the 
hondon Medko-Chirurgical Transactions- 
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upon wliicli, three knives were immediately produced, whkih 
were swallowed in the same way as the former; and “ by this 
bold attempt of a drunken man,’’ (to use his own expressions), 

“ the company was well entertained for that night.” The next 
morning he had a motion, which presented nothing extraoidi- 
n^ry^ and in tlie afternoon he had another, with which he ^ss~ 
ed one knife, which however was not the one that he had swal¬ 
lowed first. The next day he passed two knivc.s at once, one 
of which was the. first, which he had missed the day before. 
The fourth never came away, to his knowledge, and he never 
felt any inconvenience from it. After this great performance, 
he thought no more of swallowing knives for the space of six 
years. 

In the m(mth of March 1805, being then at Boston in Ame¬ 
rica, he was one day tempted, while drinking with a party of 
sailors, to boast of bis former exploits, adding, that he was tlie 
same man still, and ready to re|Xiat his performance; upon 
which a .small knife was protliiced, which he instantly swallowed. 
In the course of that evening he swallowetl five more. The 
next morning crowds of visitors came to sec him; and in the 
course of that day he w'os induced to sw’aliow eight knives more, 
making in all fourteen. 

This time, however, he paid dearly for his frolic; for he was 
seized tlie next morning with con.stant vomiting, and pain at 
his stomach, whii'h made it necessary to carry him to Charleston 
ho.spital, where, as he expresses it, “ betwixt that period and 
the 28th of the following month, he was safely delivered of his 
cargo.” 

The next day he sailed for France, on board a brig, with 
which he parted iJierc, and embarked on Ixiard another vessel * 
to return to America. But during her passage, the vessel, which 
was probably carrying on some il]ici<»traflic, was taken by His Ma¬ 
jesty’s ship the Isis, of 50 guns, aui^ sent to St John’.s, New¬ 
foundland, where she was condemnmji^hile he himself wjk 
pressed and sent to England on Iward the Isis. One day, while 
at Spilhead, where the ship lay some lime, having got drunk, 
and, as usual renewed the topic of his former follies, he was 
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Qiice more cliaUenged to repeat Uie experiment, and again com¬ 
plied, ** disdaining,^ os he says, ** to be worse than his word.*” 
This took.place on the 4di December 1805, and in the course 
of that night he swallowed trve knives. On the next morning 
the ship's company having expressed a great desire to see him 
repeat tlie performance, he complied with his usual readiness, 
and, by the encouragement of the peopdc, and the assistance 
of good gre^,’’ he swallowed that day, as he distinctly recollects, 
nine clasp-knives, some of which were very large; and he was 
afterwards assured, by the spectators, that he had swallowed 
four mcne, which, however, he declares he knew nothing about, 
being, no doubt, at this period of the business, too much in¬ 
toxicated to have any recollection of what was jwissing. This, 
however, is the last performance we have to record ; it mode a 
total of at least thirty-five knives, swallowed at different dmes, 
and we shall see that it was this last attempt which ultimately 
put an eoA to his existence. 

On the following day, 6th of Deceml)er, feeling much indis¬ 
posed, he applied to the surgeon of the ship. Dr Lara, who, by 
a strict inquiry, satisfied himself of tlie truth of the above state¬ 
ment ; and, as the 'Jiatient himself thankfully observes, admini¬ 
stered sOmc medicines, and paid great attention to his case, but 
no relief was obtained. At last, about three months afterwards, 
having taken a quantity of oil, he felt the knives (as be ex¬ 
pressed it) dropping down his liowelsafter which, though 
he does not mention their being actually discharged, he became 
eaaer, and continued so tiU die 4th of June following (1806), 
when he vomited one side of the handle of a knife, which was 
recognized by one eff the crew to whom it had belonged. In 
the month of November of the same year, he passed several 
fragments of knives, and stane more in February 1807. In J une 
of the same year, he was dischai’ged from his ship as incurable; 
immediately after which \m came to London, where he beclunc a 
patient of Dr BabingtnH^n Guy’s Hospital. He w as disdtarged 
after a few days, liis story; appearing altogether incredible, but 
was re-admitted by the same physician, in the month of August, 
liis health during thispeiiod having evidently become much worse. 
It was probably dt this time that the unfortunate sufferer wrote 
his narrative, Avhich terminates at his second admission into the 
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hospital. I find, however, by the hospital records, that, on the 
^th of October, he was discharged in an improved state; and 
he did not appear again at the hospital till September 1808, 
that is, after an interval of nearly a year ance his farmer appli¬ 
cation, He now became a patient of Dr Curry, under whose 
ca);e he remained, gradually and miserably sinking undee his 
suffering, till March 1809, when he died, in a state of extr^c 
emadation. 

The following interesting letter from Dr l.rara, (probably to 
Dr Curry, as it was found among his papers), supplies some of 
the particulars respecting the patient's illness while on board 
the Isis. 

” Sill, 

William Cummings, aged twenty-nine years, a seaman be¬ 
longing to H. M, S. Isis, was reported “ sick" to me, as surgeim 
to that ship, on tlie 6th of December 1805. Me complmned of 
excessive pain in the stomach and bowels, incapacity of retain¬ 
ing any thing on the stomach, and severe pain in walking or 
standing erect. These symptoms he attributed to having swal¬ 
lowed, during the diree preceding days, nineteen or twenty 
pockeuknives, and one paper knife-case; the latter be stated to 
have been presently returned, but all the former retained 1 

Incredulous of this statement, 1 made every possible in¬ 
quiry ; and, on the evidence of those who solemnly declared 
they witnessed the fact, the number of knives actually taken in¬ 
to the stomach appeared to be fourteen! Tl'hc greater part of 
these knives were nearly four inches long, mid full one inch in 
their extreme breadth., It seems, he sought no remuneration 
for this extraordinary exploit, but a plentiful supply of what is 
termed grog^ at sea, i. e. spirits and water', nor did he appre¬ 
hend any attendant danger, as ha . had (he stud), a few years 
previously, swallowed mgbteen knivq^ at Boston in America, of 
which he got rid in four days, withom ihe least inconvenience. 

1 must here observe, that an inhabitant of Boston, whom 
I met at St John's, Newfoundland, in the summer of -1806, as¬ 
sured me, tliat the . fact of a man named William Cummings 
haviflg swallowed several knives was well remembered by many 
inhabitants of Boston, and that a number of knives said to have 
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been expelled by this man were still preserved in the Infirmary 
of that city. 

How to act in this unparalleled case, I confess I knew not. 
He expressed himself certain, (having frequently, he averred, 
swallowed one or two knives in a day, and as often discharged 
then), without inconvenience) that every knife had passed the 
stomach; and though it iniglit not have been so (as is since 
proved), any attempt to force them up appeared to me to be at¬ 
tended with much danger; nor did I suppose it more expedient 
or less hazardous to attempt their expulsion downward. I 
trusted, therefore, to the efforts of nature, merely dirtvting 
some castor-oil to be given at intervals, with or without opium, 
according to the degree of pain, and urgency of the vomiting, 
which immediately occurred on his sitting up, or .swallon'ing any 
thing solid. Glysters of thick walor-gruel were also frcijuently 
injected. 

“ In about a week from his first application, the vomiting 
was less frequent, and the matter ejected of a lateritious colour; 
the stools were black and thin. S(»mc medical friends now sug¬ 
gested a trial of the sulphuric acid, in which I acquiesced. For 
a fortnight he todk thirty or forty drops of the diluted acid 
four or five times a day, with tincture of opium at intervals, and 
a gentle laxative when costive. His diet during this time was 
sage, rice, tea, bread, cheese, and l>ecf-soup, ino.st of which 
were retained. The matter ejected from tlie stomach had gra¬ 
dually acquired a darker colour, as if impregnated with iron, or 
mixed with ink. The stools were as before described. The 
pulse continued unaflTected; but he was evidently emaciated. 

“ Notwithstanding these appearances, a general disbelief pre¬ 
vailed as to the cause tf) which this poor man attributed his 
complaints, and which disbelief was strengthened by several, 
who had before declared tluiiy had seen him swallow the knives, 
prevaricating in their evidence on being repeatedly examined. 
I was also blamed for*«^eepmg the man from his duty, and 
charged with favouring an impostor. I would not, however, 
discharge him. At this lime my senior assistant, Mr Thomas 
Watts, requested permission to try the effects of the muriated 
tincture of iron, conceiving, that if the system was brought un¬ 
der its influence, the expulsion of Ihc knives might be proved. 
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I consented to the trial, and Cummings took ten drops every 
four hours, daily increasing each dose by a drop, for a fortnight 
No effect was however produced, except tormina, which symp¬ 
tom opium did not relieve so readily as heretofore; his appetite 
continued good, except for animal food. Under these circum¬ 
stances, he was directed (having hitherto kept in bed) to sit up 
the ^^lole of the day. For a few days he always vomited on 
rising; but within a week lie lost that symptom, and the vo¬ 
miting seldom ocouiTed oftener than three times in the twenty- 
four lunirs, and then mostly al‘ter taking tea or other liquid. 
Though these iluiils were returned a very few minutes after they 
were swallowed, tJie matter vomited had always the apjjcarance 
of ink and water. The exhibition of any medicine was now 
suspended, except for the obviating of costiveness. 

‘‘ Towards the close of January 1806, he was evidently more 
emaciated ; yet he moved aliont, and at intervals performed the 
duty of a sweeper. Until the 2Gtli of the following April, tlicre 
was but little alteration: he then complained of much pmn, and 
incessant vomiting. Opium, the warm bath, and laxatives were 
employed, but without any apparent advantage; yet, at the end 
of May, the vomiting was much less in quantity and in frequen¬ 
cy ; the pain was also relieved, being felt only on liis attempting 
to stand erect; his appearance was also improved, and be was 
discharged to the peribrmance of such light duties as he could 
execute. 

“ On the 6th of J une, he brought to me tlie half of* a horn 
handle of a knife, which he declarcnl he had thrown off his sto¬ 
mach that morning, Vitliout any particular effort or attending 
{lain. 

“ Nearly five months now elapsed without any particular ot:- 
currcncc. He gathered strength and flesh, ate voraciously, 
drank projxirtionably, and pcrformetl various easy duties in the 
ship; though, when questioned, he ^I'.omplaincd of pain when 
standing erect, and of vomiting at intw’>als. 

“ On the 8th of November, he {lassefl, in two aivinc evacua¬ 
tions, the blade, and half the horn handle of a knife; he then 
complained of* much pain hi the abdomen, and was relieved by 
a diiscf of castor-oil combined with tiucl are of opium. The 12tli 
of Novemlier he [lasscd another {wrtior. of iron, with much pain, 
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byt wbicji ^ubskleci. cm the expulsion being eifk;ted. The SOtb 
of .November I was removed from the Isis; at which time 
Cummings expressed himself to be easier than he had long 
been^ though suffering from pain, and vomiting at intervals. 

“ The surgeon who suedeeded me (Mr Peter Kelly) wrote 
to me, Ml the 23d of January 1807, to say that Cummings was 
much the same as when I left him, and had passed, in the early 
part of the month, the iron portion of the handle of a knife. 
In May 1807, • I reemed a farther communication from Mr 
Kelly. He stated, that Cumnungs continued much as usual; 
that he had passed several peces of iron, one of which had ex¬ 
cited extreme pain, from its having lain transversely on the rec¬ 
tum ; and that one piece, with a hook-like end, had been eject¬ 
ed from the stomach, widi excruciating pmn, and hemorrhage 
to the. amount of two pounds of blood. Mr Kelly furtlier 
states that the expulsion of the diilerent pieces of iron was ge> 
rally preceded by severe pain in the abdomen. 

“ After the last communication from Mr Kelly, I never 
heard any thing further respecting Cummings, until 1 received 
your favour of the 22d instant. If the incomplete account I 
have here giveivof this extraordinary case shall prove at ail sa¬ 
tisfactory, 1 idiali be satisbed. 1 have only now to add, that of 
the portions of knives expelled, I hm^e six pieces of iron, and 
two of horn. I trust you will have the goodness to favour me 
with an account of the examination of the stomach; in the ex¬ 
pectation of which, I remain. Sir, 

Your very humble servant, 

*' B. Laea.” 

The following veiy curious narrarive was drawn up by Cum- 
uuDgs himself, and entitled, A miraculous Recovery of a Sea¬ 
man, who swallowed anum^ of Knives at three different times, 
as you see in tlus tittle and though it contmns most of 

the particulats alreadjystated, we shall foUow Dr Marcet in 
^ving it in Cummings' own words. 

« John Cummings, thirty-two years of age, was, in the 
month of June 1799, in France. Upon a Sunday aftemoMi, 
he and a party of his shipmates went out to the country, two 
miles frmn the town of Havre de Grace, where, upon their ap¬ 
proaching a large field, observed a great number of men and 
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women standing, and a Jorge tent tliat was jiJaced upon tiie 
ground. Being anxious to know what they had been about, 
steered their course towards the place where the multitude 
stood; by inqmring of the first they met with, was informed 
it w'as a play. Direcdy they collected a livre each, and entered 
inside the scenes. They had iull view of the performance; Imt 
b/observing the play-^tors swallowing knives, induced hma to 
try the experiment. That night they were in time enough tm 
board, where they began to enjoy the Ibnner part of the night 
as follows!—After drinkiiig,very hearty, one of the company 
opened the story concerning the above play-actors, which he re¬ 
peated that it was an extraordinary aiSmr to swallow knives. 
The author made answer directly, and told him that he could 
swallow knives as well as they could, 'The comply pesent 
took notice of the above miswer being made so quick, and for 
the curiosity of the circumstance, made a serious enquiry if he 
was man enough to pm’form what he had already stated. He 
did not like to go against liis word, neither was he anxbus to 
take the job in hand; but, by havingjAa- good supply of grog 
inwardly, he took his own pocket-knife; and tried it first, which 
slip).)ed down his throat with great ease; and, by the asinstanoe 
of some drink and the wdght of the knife, conveyed it into his 
stomach. But still the spectators seemed not satisfied with one, 
but made further enquiry, if he could swallow any more. He 
replied in a word, “ All the kniv^ on board the ship.’’ By 
this answer, there was three more knives presented upon the 
table, which he swallowed in few minutes, the same way as the 
former. And by thi^bold attempt of a drunken man, the ccma- 
pany was well entertained for that night. Next morning nature 
worked him to a stool, but passed nothing extraordinary; at 
four o’clock the same afternoon had another^ when be passed 
one, and, what was more sutpristn^ to him, that was not the 
first knife he swallowed; the next day he passed two at once, 
and one of them being the first knife nc swallowed; tire fourth, 
never knew any thing about it, nor ever knew whether it came 
away or remained in his bowels. But yet he never suffered 
pain by them that time, and was safely delivered without my 
asdstance from a surgeon; and dbortly aftorwards took his de¬ 
parture from France, and never thou^t on swalbwing any 
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more kiiives for the sjm*c of six years; iifter which, you shall 
see as follows: 

Boston, March 13. 1805, was in company, where he gave 
his report of his success in swallowing knives in France, in June 
1799. Two or three of the company told him plain to his face, 
that.it was impossible for any man to do such a thing, and that 
it was nothing but false report, which he took it very highly 
affronted; but, after considering a short time, told the company 
he was the same man still, and, if it was agreeable, that he would 
satisfy their curiosity. One small knife was presented to him, 
which he swallowetl instantly; in the course of that night he 
swallowed live more, which made six in all. This uncommon 
report soon came to a head in the neighbourhood, as he had 
next morning a thousand visitors; bur, he gave very few of them 
admittance. Happened in the ctmrsc of that day that he swal¬ 
lowed eight more, and six the night before, which made four¬ 
teen ; and that was the 14tJi of the month; so he had sMrallow- 
cd a knife for every day the month w^as old. Next morning was 
the 15th; he was takdh very ill, with constant vomiting and 
pain in his stomach. Directly he was brought to Charleston 
Hospital, and bptwixt that period of time and the 28th follow¬ 
ing, was safely delivered of his cargo, and the whole of them 
arc preserved in the Infirmary of that city. Ujmjii tlie 29th he 
shipped himself on board of a brig bound to France, whew: he 
left Uiat brig, and shipped on bt)ard of the Betty of Philadel¬ 
phia ; in their passage to America, w'as taken by liis Majesty’s 
ship Isis, fifty guns, and stmt into St John’s in Newfoundland, 
where she was condemned, and some of tlie hands pressed. Be¬ 
ing a few months laying there, got orders to sail ftjr England. 
After twenty-five days agreeable passage, made the land, and 
came-to at Spitlicad; being there for some days, and got on 
btxird fresh provisions of @.11 kinds, and amongst that plenty of 
spirituous liquors, afteiYdrinking very hearty, he told of his 
success in swallowing knives in France and in America. None 
of his shipmates would give credit to bi.s history, which some 
body present was inhuman enough to ofier him a knife. Upon 
disdaining to be worse tlian his word, he proceeded immediately 
to perform his part of the business; that night being the Ith 
of December 1805; and in the course of tliat night he swallow- 



itho had tSiMlkm:d a tvumber qf ClaAp-£nives. 219 

cd iive kmveA. Next mamkig, being the Sth day of the UK^ith, 
the sliip'fe cOTitpany wad anxious lo sec the performance renewed 
the second time: by the emsouragement of the people, and the 
assistance of good grog, (and hia Jot was oxdaincd tp be miser¬ 
able hcreal^er in ebnisequeiicc of ibe same), he swallowed nine 
that day to hid own knowledge^ 4ind the ^edators mfonned him 
afteVfffirds that he swaUovod fpore, that he knows nothing 
about: they were all ntnA aotne of them very large. 

CTpon the 6th d BeoeMbar he wis undbr the necessity of ap¬ 
plying to a doctor, who awi singeom d the ship. The doctor, 
finding he was in a had eitoatiaii^ Made a fitrlct en(|uii7 of the 
prinopal men that We eye*witne» to the teansapdon, which 
the captain and the riiitnf the Officers found to be a true 8tor> 
The surgeon, indeeih **«ver w^gleeted to p^ the greatest at¬ 
tention, and imeBciiW wb«i toe^nes be thought proper to¬ 
wards his rcliif; but all to tto efifect. At the expitation of three 
months, by taking a (jtiimthy of Oil, he Mt them dropping down 
to his bos'eisi In a'fow days «af^ he wae aWe to walk any 
part of the ship, and In (bat eonthiuaoce till the isth. of June 
following, when be vomited one nde of the hmidle of a knife, 
marked Cunningh*to, the «atoe xaao that it belonged to» ip the 
dame sliip; and, by askh^ him if he knew ai^ thing about 
ditob a knife, be dire«% confessed >that k wa^ port of *hn knife 
Cumtmngs swallowed of hk. The aurgeoa keepa Ithe «wd jaecc 
in hn po^8e^^fflon. Fourmoothd papsed withewtany tlnng extra¬ 
ordinary having happened. On the 4tb of Nteretoberhe paas^ 
another piece, th^ sanm as the former, rijith the himig of a kmfe 
along with it; two afore he posted during thte month. In Fe¬ 
bruary following vomited another ludngofnkiffie; in the course 
of that month passed four Wim pieee^oiffi imoe nothing ex¬ 
traordinary came away. ^ 

** June 12,1807, he was diwfotoged the ship, in oonsoqoence 
of his complaint, and likewise being ^puad, at the survey, unser¬ 
viceable ; after whii^ he was luhnkted intoCuy’a Hospital, Un¬ 
der the care of Dr ^Ungton. Oreat many never beheved sudh 
a circumstBiice. After five Weeks being in the htopital^ was 
presented out, and wSas in kdgings foe the i^ncse of |lve weeks; 
but, finding himself getting worse, was obliged to make the se¬ 
cond applicadon, and was re-admittod under his phytldifin agaiu ’ 

^-OL. vn. Nfo 14. OCT. 1822, r 
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Aat* ^ Use ^ Ike Tkermometei' in jOiitillatim^ at 

an A^ehxmet^ *. By M. F. Gkoening. 

F. GftOEi^tKa in Copenhagen, in the cmirse of using sn 
npppatus £>r dialing, invented by himself macbthe fcJiowing 
interesting and nsei^ dtaoOvni^ df the use. of ^le iberinbineter 
in cUsdUatitm, as an alkoho^t^. 

At first he used the fiiennonieter rn^diy for comparing tl»e 
temperature of the interior <oi thfe rectifier, with that of the wa¬ 
ter placed about it. 

After many expenments made with this view, he observed, 
without variation, that the thcffmometcr always ixase to a certmn 
point, for exampb 6S" Eeautninr, before the first drop of the 
distilled liquor app^tred ; and, htewise, ftiot it remained at that 
point till about hidf the fiuid in the retcnt was evaporated^ but 
then, degree!?, at first dowfy, more ra|Hdly, rose 

foS^R:'''' 

This dtscovery led him to the cxmdusidni, that the phenome¬ 
non could only ckpend m the diffmeiit temperatures of the spi¬ 
rituous and ^ate^wapouti^ The fmaner, which comes over 
first, has, as is well known, a lower tem^xiniture tlian the latter, 
whidt fddows dfter foe spirit has been entracted, and thus the 
thermmneter idaffocted by eiudi in suocdssioh. 

To reap name botdit focun this discovery, at each change of 
the thsnmnnm^er, he tiied tlie distilled liquor with the alkdho- 
meter, by whu|^ he obtain^ the fohowiog very intermt- 
ing result: foat as lo^ as, ^ thermom^er remained at a cer¬ 
tain point, . foe liquor whkh came over was of an uniform 
strength, but when . foermotneter rpse, the liquor grew 

weaker and weaker, till at mt mere water came over, name!}', 
when foe instrmaimtt had tlm bright of 80* Beamur. 

The foUoan^ tride, qsnglxtiot^ foom many conesponding 
results, wiH ai^e to oemvey a dssmer idea of what has been 
srid. ^ 

• . , - 1^, ■ . I j. , 

In a vessel of foe iiapsrity ^ SO piob! (rafoer more than a 
quart Bngiifo to osch pot), ln;ere placed ^ pots of brandy, 

.n' - ■ ■ -I I ■ . . I - -I n . .t . . 

^ We luive tiem iodcbtsiifiaK tbix. aowiint of M. Greeniag's Alkdionioter U>. 
W< C< Tren^an, S«q. wlio tnuudstta it firoii} lb« original iamiah.<i«<EB. 
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the stren^ of 8® by the alkohometer; the folJowing wore the 
stations of the merrury in tlic thermometer during the opera¬ 
tion ; 


Reaumur’s 

Thetmo- 

Alksbo* 

Quantity 

distilled 

Reaumur’s 

Thttmo* 

Quantit) 
Alkoho- distilled 

meter. 

metsr. 
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78 
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*h 

71 

13^ 

I 

79 

;} '• 

72 

m 

i 
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As tliis experuneot was made with a fluid of 8° strength, sO) 
for the sake of greater certaintyj several experiments were per¬ 
formed, both with stronger and weaker fluids, and the results 
corresponded exactly with the above: for instance, with a fluid 
of strength, the thermometer, at the commencement of the 
distillation, stood at 65% and the strength of the spirit was 16^; 
the iusti'ument continued stationaty,, until the spirit, which came 
over, was weaker, when it rose gradually in the foregoing pro¬ 
portion. 

On the other hand, wdien the sti’cngth of the liquor is only 
4®; at the beginning of the operation the thermometer stands 

69 * 

at and the product is 14% but aftcr\|^8 follows by degrees 

the preceding proportiems. ’ 

These cxpt'rimeuts^ performed many times, and always with 
the same result, gave rise to the following results i 

1. A person may, by the slate of the thermometer, imme¬ 
diately ascertain the strength of the liquor in the vessel. 

2. There is no necessity of uang the alkohometer in distilla¬ 
tion, as the preceding account shewed that the thermometer indi¬ 
cates the strength of the liquor with dqual accuracy. 

3. Without drawing off any f^rit, what quantity there is of 
any particular strength may be immediately known. 

4. Every possible fraud, during the operation, mmy be ple- 
srente<3, as the apparatus w either be locked up, or brought 

rS 
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into an adjuining apartment, for tlie person who attends the 
work dties not require the thermometer to direct him. 

With a larger apparatus of ^K) pots, the thermometer differ, 
ed much from the preceding scale, which probably was caused 
by its not being peifectl;^ free from air; this, hoM'over, does not 
refuU* the accuracy of the above-mentioned results. A person 
may, at the first trial with each apparatus, immediately ^form a 
scale for himself. 

Although this discovery has only been tried with Mr Groe- 
nmg'’s apparatus, it is nevertheless bis opnion, that a proper 
application of the thermometer to an apparatus, of whatsoever 
construction, will give the same results. 


Ant. lYObservertions on the Chinese Lnsus Na¬ 
ture, By JoHM LlviKOBTOiHi^ Ksq. Surgeon to the British 
Factory, China. Communicated by the Author *. 


On the 19th and SOtli September 1S21, 1 hod full oppor. 
tunitiesof exaniiaing A-ke (now known by the name of A-gan), 
who appears to a stout active young maxi} now seventeen 
years age, and notvritbstaaiding die incumbrance of liis para¬ 
sitic brodier, he is aHe to do the work of a husbandman; but w bile 
he is at work, he is obliged to suspend bis brother. The natural 
attachment of the paisi^ is from his lUomum, in a line with his 
fourth rib; it continues downwards to within about an inch of 
his umUilicua The u|^r part oonrists lof the four lower ccr. 
vical vertebne, of which the spinout pxticesses of the upper and 
two lower can be distinctly felt. The integuments extend quite 
smoothly Bom the cb^st of A-gan to the neck of liis brother, 
and the suhrutaneoiia Hoodvessris appear of the natural size. 


The breadth of the uppf^ part of tins attachment does not ex¬ 
ceed two inches, and the connection of the parasite's cervical 
vertebreC) to the sternum of lus brother, admits a little rotatory 
motion, from the pmnt downwards, to within about an inch of 


A^gan's umHUcus The attachment is formed by the integu- 
ments, which gradually become thinner, allowing a more.cxten. 


* the tbU Jwntal, roL V. 9 . m. 
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nve separation of the parasite from the principal, till the lower 
portion consists of the duplicature of the skin, only admitting a 
separation of four or five inches. From the top to the bottom 
this connection measures eight inch^ and a quarter. 

The humerus of the painsit^ mmurbs twelve inche^ and U 
equal is length to that pf the prjin^p^but the bones of the fore¬ 
arm, thougli perfect, are not quite ludf so long as those of A- 
gan. The wHst, tlmugh small, is p^ect.. The bands are dimi¬ 
nutive also, and the thuoil^ want the m^^acarpal bone. The arms 
can be moved freely., The right elucidation, of the impulse is 
perfect, and the lower costa extends abCt inch and a half. 
The acromion process of the left arm can he felt attached to the 
humerus, and, though nbstmrely, ^all.part of the humeral 
portion of botli clavicles, and hotwithstanchng the scapulse and 
clavicuC arp nearly that thqrp is peilher sternuin 

nor rihl» the arms rmna|h hi each o^^r, and can .be 

moved with great freedbPV',; • 

Instead of a chest and abdomen, tlie upper are connected 
with the common integu# 

men^ strengthmied by tpo ii|P|,vtehdu^ 
be supposed to cmipy the.|^ace of. the recti mluades^ aaistngnn 
each^kle of the mmies^iiiig m^ between itbe .iwno boib, 

and are inserted adddn the capapkms the-para- 

site. The back part^^ thd)* spunebss bag, vdtieli U in place of a' 
trunk, is in its natural imiidqn scarcely two inchesin length, but 
which may be eadly^sp^etched to double;that distance. Ihe 
ossa snftcisnlmtitir ^risk a^na!mc 3 ^ upper nuegin,; 

somewhat'of the t^ia hurse^ioei; mad Ifldtehnrse-laocf- is 
suppose to be eommet^' Uiii^ agpod iiba may lie fcHmed 
of this {pari ^ the tnonst^. : It b very large mid. prominen^^ 
and would donlidess taore dban the ismiie part'ef Aigan. 
The pelvis^' es 'weU‘as>thedbest>m^ dS|jdn 9 ^en;;nppekf^ #s(ceidi 

The acstabtdaef te umi'i^m^ The thigh 

bones of th# ptiradt4'afe i#el|)lissii^ the same' 

length as his ^ The remaining bmpep 

of the Ipwm^ eKttmhtties appes^ lhccttl^f 
three toes appear on one fewti onthcq^ief they adhere; but the 
bones can be distinctly felt 7 •»; 
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Utriusque fratris genitalia perfecta sunt, etque ilia paiaati, 
nid quod est phymosis naturalis glandem tcgcns, et scrotum ita 
oontractum ut testes non manifesto paterc anat, penitus evolvi 
videantur. SinguBs milonde tend^ncs adsust, sed neutro illo* 
rum adhuc aHquid semink knisButn 

Parasitua Baudquaqttam constanter mtem suanl eodem quo 
A-gan tempore reddit. !konimnquam humor aliqnanto turHdus 
Btillat, quantitas oqus usu liquidorum ocqiiosiorc augctur. 

A weak pulsation could be on the neck, arm, wrists, &c. of 
the parasite, by comparing which with the pulse of A-gan, no 
doubt can be entertained but one heart tM^rves both. 

A-gan states, that when very young, an attempt was made 
to remove the parasite by ligature, and that it was continued 
for five years, when his Ufo ap|yearing in great danger, it was 
then abandoned. It seems probaUe, that this treatment of the 
parasite may at least have modified hk present condition; be¬ 
sides the nocessary support when at work, bad kept the legs of 
the parasite so long, and to closely bound up on ilic thighs, that 
an adberiem has bton formed from the ham to the middle of 
the leg and tlngl^respectiveiy. Ko anchylosis seems to have ta¬ 
ken place. 

He says, that at an early period, noadheaon existed, and then 
the parasite could more both arms and legs, In a subsequent 
conversation, he said he doubted this; but most strenuously 
maintained, that he feck every hurt infikted on the body of his 
brother, even die Inte of a musqu^to: he compkuned of the 
pain, whkb he said was infiicted % prejssing on his empty 
chest, trunk or pelvk. l^h< 2 n 1 |nn«died unobserved his hip, he 
appeared uncontoious that 1 had dune so. 

Hy fiknd X>r Morrkon procured fbr me ample opportuni- 
ties observing thk intm^sting l,ums ^S'aturaf and kindly gave 
me his best assistance in q^parating die truth, such as it has ^en 
elated, from murii fidile, which doubtless hUd been contrived to 
amuse iqieDtaton« The result difiTers in some respects from my 
printed a0conirt,-^e priiHsipal facts rummn, but it was ob¬ 
viously my iduty to st^,|he disetepancito have appeared. 

^om X^iviNosroMji. 
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Art. V.— tow Acccmt ihm m Great Sriiai% 

tahick coniam lite Oreeik Tespt ^ihe Maihmatieal CoUectUms 
of By S> P. Bx0ai 7% Eeiq. M. A. F. A. S. SavilU 

fui Pr^esflOT Ge(wiet]y, Pij^egsctr of Experin^iental 
P]ii}o6Qpliiy in the TJntvemty of Oxford, ^ Comi^unU 
ed by the Author. (Coneluded fiotnsi p. 64,) 


GTiIERB Is a xaai)uscri|)t at Bdinburg^) for a description of 
which I must be indebted to Dr Triiil, who ^ves a full detail 
of all the |)artieuiaT8 of it in his life of Dr Robert Siinson. He 
bays that it contains “ five books of Pappui^ viz. the 3d, 4th, 
5Ui, 6tli and 8th; but unfortunately the 7th, the most valuable 
portion of the work, is wanting,** 

“ This MS. was purchase at Park in 1748, by Dr Jjftnes 
Moor, then Greek Professor at Glasgow, from Mr Dc Mairan, 
of the Academy of Sconces; and on the first page of it is writ¬ 
ten DDrtons dc Mairan, probably by his own hand. De Mai¬ 
ran had informed Dr Moor that it had belonged to Bullialdus; 
and on that account Dr Simson, who had it for stane time in his 
lx)sscbsioD, and took many notes from it, odls it Codex Bullial- 
di. Like the other MSS. qf Pappus, it abounds with errors; 
but Dr Simson obtained £ri»n it several improved readings and 
corrections, which be has remarked in his copy of Commandine's 
Translation, Some of them are curious and important, and all of 
them merit the attctptdon of any future editor of that work. 

** Some peculiarities in this MSS. may be mentioned, for the 
satisfaction of those lAio m^ be indined to consult it 

At the end of the Sd book ate five pages of MS., not in 
Commandme*6 edition, which contain some variatioiss of the solu- 
tion of the Defiacal proHem, in addition to tho» contained in 
the beginning of that book *. • 


<( • itnMgrbeobaWVed, d>alf;lt6lteTUM8,K<k3., husUmiUfffladitkKiMtlw 
end of the Sd lodik.*^ TldSMawsddi<h)iwt|htwa|Ceteihimd»^ Kol« 

lariue likewise awoftw It ia Ids ssemot of iks t«o Vjcnuia BSaimseripts of Fhi». 
pas: ajid, conssqaenUy, it musi be in Ve* HdO. of the Fietudt Kb^ tihrery, 
from ekieh <me of Umoi is copied. It wif not be whony inelcveat to point out 
here «sinanlsr ovees4^ of Kollerlw, in his description of i.xvo, die IstUr pert at 
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At the end of the 4lh book, is a very imperfkt ^etdi of 
a propoffltioh oot in Commandiiie. 

^ In this HS. are many cotteetion^ on the margin, and some 
even in the text, by a later hand; and among them are a great 
number C|f the emendattom proposed by Commandine, of the 
very«&ame errors in the hfS. tised by him, whkh a connec¬ 
tion between these two MSS* may haferred. Many of these 
mradations cm? servilely copied, retaining even the mistaken in¬ 
to which Commandine, in a few of them, had fallen. 

Thk MS.jjthough elegantly written, has been copied by n 
person totally ignorant of the sidbject, of vdiich the number of 
gross errors in its first state is a sufficient proof. It may be re¬ 
marked, also, tliat at the b^;nmiiig of a propositiDti, or of a pa* 
ragraph, there is usually a red letter and a new line; but fre¬ 
quently also this distinction is made in the middle of a sentence, 
while the begimdng of ptoposiUons and suli^ectB in other places, 
h not distinguished hi that or in any othef manner, ^he enu¬ 
meration of the propdsxtiohs b often irregular; and many of the 
diagrams, though neatly drawn, sme altogether erroneous. The 
MR was sold at Br Moofs death, and was afterwaxds purchased 
for the Library 0 /the Faculty df Ad^mcates at Edinburgh. 

** Tills MS. not having the 7th book, Dr Moor procured a 
copy of it to be taketi from the MS. No*' 1^68, in the Farisiaii 
Library. This, also, for some time, wis in Dr Simson’s posses¬ 
sion, who in note to Commandme'^s Pappus, gives the following 
account of the transcript, which he must have got from Dr Moor. 
Hunc autem Kbrhm Pappi ex eo cadke (sell* No. 2368. 
Keg. Bibl. Par.) deSdripat Dom. Caperdnier, finguse Orsscuc 
in Academia Parisiena Professor; simuptibup D. Jac. Moor, 
Collegse lajiri -docti'^im?; Schemata vero <gua depinxit Di Jos. 

Brisbane, M. D.This in the dis{>ersion of Dr MoorV 

lihrajy, seems to have beianlosi* 

A few years ago, the law Dr Charles Burney procured a ma.- 

nuscript, which 2lad Wn. thi^pfuperty of the Sdbantc Family at 

-...- - . - . 

which u occuitisa by tile da bsehi «r He mm ttw part whKh pie- 

faedes them, to he frebgmwirid edtbntekia opue^oiklt ab uuMwi^aurtorecdipu 
doB epigrepha. et e& •hrtipto imipimmi*; ,A«er»M( m,X. which cvi. 

diews, that ill i« the latter cad e£ Sd book ut raj^us* although he wb# 

not awaie of it. 
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Verona. There is an account of it in Scap. MalFci Verona il- 
lustrata. He describes it as coUeziooi di Pappo Alessan* 
drino COD le %ure, nel fine » dicon' ptto fibro» lua i primi due 
mancano an<^e nel MS. Pu du Francesco Barocci nobil Ve- 
neto» e niatbemadco insigne, e fu da lui corretto tutto c a<^c- 
seiutp du vane lenoni ne margini, onde ]^e» che volcssejpubii- 
car quest' autore» bei^die tra^ascigsse pen {nevenutto forse dd 
Comniandino. Questoeforse Fumco codice, die in Italia ri- 
manga dell' esimia ntcolta dd Botoeci qual da Venezia passo ad 
arridiLr & In^iitorra." This last sentence is very curious, i^ hcn 
connected with the actual fate of the book; a<tid it isi s|iU more 
xt^narkable, that a large pordon of the Greek MSS.’from the 
Saibante oollectioii# vras purdvased in 18^ by the University of 
Oxford, wlucU was before in possessiem of so many of the Codices 
Batociani. The Abbe Cdote, however* had previously sold this to 
Dr Burney, who esteemed it so highly, diat when he had it new 
bound (for it is now in modem blue Turkey,) hp had the words 
codex prsetiosisstmus'' impressed on the back of It There arc a 
number of blank leaves boimd up at the beginning and end of 
the volume. On the first leaf of it, there is a Greek inscription, 
in a difierent Irnnd from any writing in the body of the wmk; 
it be^s with a quotation from S. Jerom,and seems to haye no¬ 
thing to do with Pappus. The water-^mork cm the blank leav^i 
18 the same as that of the paper on which the latter part of tlie 
8tb book is written; but the old paging is still very visible, 
which begins with the first page of the text of Pappus. 

This manuscript, with the rpst of the valuable library, which 
was purchased from Uie family of Dr Burney, is now in the Bri¬ 
tish Museum. It eith^ was ori^uttUy written by several tran¬ 
scribers, or, which semns from some circumstances more proba¬ 
ble, is made up of three fragments collected from difibrent quar¬ 
ters. Pages (of the recent paging) contain the latter 

port of the second bode, beginnm^ with the same w ords as Sav. 
No, 9* This part appears to me to have been written by tlie 
same hand as the Sav. No. 3,, and is exactly what i& wanted in 
that manuscript. It is fair to add, tliat 1 pointed out this cir¬ 
cumstance to a friend, who is niuch more familiar with manu- 
«;ripts than I am, Mid who, while lie tulmiucd the similarity^ 
was not convinced of the identity of the bandwriting: but to me 
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they appeared to be the same; andy finan ba?ing reotmtly colhu 
ted the whch of No. I tras«v€ty faxniliar with die characters 
in which It is written, llie &iid letters are h^uently extended 
in the same fonns in bodi manuscripts, and there is a particular 
mark at the end of the paragraphs, which is made in the same 
manner in both of them t the are of the same ; Jjhere 
is the same ntnaber o£ lines ($0) in each page; and the lengUi 
of the hoes, aa well as the iuterrals between them, is the same 
in bodi. Pages 49» SSd, containing books iii, iy, v, vi, and the 
beginning of yii, are by a second hand. A small part then fui> 
lows, in a third hand, at the bottom of page ^5S, and top of 
page £54; but this is loosely written, and evidently is an inser¬ 
tion of what was wanited between die second and last parts, for 
it docs not extend to the bottom of page £54: and page £55, 
to page 481, contain the latter part of book vii, and the whole 
of book viil These are written in a ftmrth hand, apparently 
older than the rest; and from page 487, to page 514, is a collec¬ 
tion of diagrams, but they extend no farther than the 45th pro¬ 
position o£ the 4th book. 

The whole is on paper in folio, and in good preservation, al¬ 
though the red ink^ in some places, is faded. There is a curious 
memorandum at the end of the 8th book: 

TV IWVtW W ttcUl 

fitfiXut T0P trvmytfytty ITflMwv tv AXi|«»- 
v9 9ft$v tv 

m «£ ns tifunr nttn^ms Hfn 
nJitvntm n nf» tup 

^MTIO «*A«. 

liuoubratio hfsc cotrig^di besce octo libros 
cpBectionum Pappi Alexandrioi completa est 
^ a me Francisco Baro^o Anno salutis nostras 
nnucxxvnx prid. Aprilis in Venetorum 

fdicissinta ctvitate, 

Tbb b written in a dhSerent hand from any in the text cd* the 
work, so that it does not i^ppear that any part v£ the copy was 
made by Baroci himself ; ai^ how dd it was when he emjdoyed 
himself in examining and correcting it, b hardly now to he as- 
certedned. It b remarkable that lie talks of boscc octo lilgus,^ 



iJte Gr^eh ikt&iSG&im 

whUe t»y^ ^ A ^eon otio Ebily isiaipiiiiiiluo nifuioiia^ 
xiud ^ent botb j^^ould he iilacciimte; tai osily adds Ho llie 
> inaii^xBst«w%^5dbiclx weiemst^^ ef the jta^ ’^th 

vh»ii d»eii0C0tziitfi<>f lx}o^#i^ la tbes^^ 

thB<3m^m0miskiik]^f Ha. of th^ j^l'ietKsh £ii^' H^iaxy, is 


daii^ kt dbit lai^'if^ftlbgilie th^ books of P|t{^us; 

and added, ^ dcHi^ irben, in fad:, die 

whole of die dil^ aUtd tiiiO b^jkadftgof the second, are wanting; 
die diBi it^ordfi'behag yB^imeciW»v«w$ a# ilk: the 6n^I. Ko. 9* > 
Baibd sei^ to ham stnds^ ohr arftto iedth pardeular at- 
tefiitton* ‘ the Iialtm M'SS. of the, Paris ZBwny, Ho. 

contains a ttianslbtio]a^>i^ com icokitneikariia Frandsd 

Baro(^j prseti^Ctte Itidksd Inornate scriptum, cujns 

k est titnlns t Iniptklet^in d^ di Pappo, tra^to e cofn^ 
mentati dd Cknantedbit^ le cote: docimo mto asecida em^ 
ratus ■videtur.'” Wheilie*' the dts^rtatiraa is written by 

Baroci, or not, ^cannot ^ #idi oertrinly from this do- 


acriptit^; bu^ rite hdtgm^ ki whirii It ia^writnm, and the age 
of the manuscript, are bodi in favour of hie being the audior; 
and its vK^nbeotidai widt tha Sribante HSt makes k pmiicularly 


enriods^ 



besA; taken. 


It is corrected thmdghbkt; aaen great^maity temarks 

and emendatxoas w^ten m the xmt^ins. 

This manua^^ ri^ain^ in t^mon, ’^th idtose at Oxford, 
the paas^fcs pemtad out by iDr-3^5^ as, in Conmum. 

dine's translatijQ% ; ad. .epd of thkd and fourth books. 

They aU, Ukeir^ ccniitain a.l^raa #. end of the seventh 
book, which is omitted,in the JtrapgJatkm lact, there is a re¬ 

markable rimikrity in the ©i%»n^ text of Dr Burney’s MS. with 
that of No. B. of the SaySian libraiy* Bani^\ Has the ad- 
vantage of the bring, in irinae.mstanc^; conij^ete, where 
there are laeu|^ in & odtarViiC ib© isahie falsb readings are 
gei^rilyftmnd ex^y m rite aanU fdaoes; rite same corret^ions 
are n^xeatedly ftkeriad with t»m in the nmr^^s; and they both, 
ik. Ihr Tftril'r^mari^ MS;, have the red 


Iriteik ffitee^es kiarirtedik the ihhldle of a prepdririoii^ > Ttoe 
aQS no ^dgt^a 'injrii^ of either, eiik^epri^ frit' the 


r It ■■ ' , 1 . ^ 

eigmhbhrik; and,' rit^mugh thriioda not 

ihttn the %ures at rite end df the two maniricriptSy yet thm is 
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one place in die fotmli book, in ■w^hich there is a very remarkable 
coihtsdencea blank space is lelt in the side of the text of No. 3. 
for a fi^re; and this is the cmly instance in wliidb any thing of 
the kind occurs throughout the volume; and exactly at the same 
place, a dmilar blank is Ici^'in the text of Dr Bumey'^s manu- 
acript.< All these points of coinddence cannot be accidental 
neitha: can they be aecouiued for by a conjecture, like that oi 
Dr Wallis’s, which would suppose that one is a transcript of the 
other. The Grahdaiber df the Baviliaii MS, would hot have left 


lacunss in his text, where it was complete in his original; and 
the state of the dikgndns, with their pardid variations, proves 
that Dr Burney’s MS,, l(even if it did not appear, at least in the 
latter part, to be of an eariW date,) ccmJd npt' be -taken from 
the Savilian, No. 3. The whole,- indeed, admits of a much 
more probable explanation, ivhith 'extend likewise to No. 9., 
and account dearly for its dmilarity, to Na 3. It is well known, 
that the early manusmipts of inany, works are very few in num> 
bcr. In sbme cases,one is known, from which die rest 
have been dierived ; apd, in other even that one has been 
lost. Is it not ve^ probable diat thla;may be the ^Uruth with 
respect to the text f^qppus?^ None of the MSS: ^ which we 
have any detail’s, are of % ver;^ eariy dele, mid there i^pears to 
be a similarity in all, .which ha^ exmhin^. This would 
be the immeeha^ ccmsequence of their having ah the same pro, 
totype, without leadings by any necesrity, to ‘i^e eonclurion of 
one’s being a mere Uahscript of the mher. Several, no doubt, 
are, and must of covg^m be, secopdaiy ^cxipncii^ abd -^t of mou 
dem MSS. 5 but this^^au^ be prov^ by odier ^fh^jumstances 
than those which lead Dr Wdiis ^as itdiould seem) too hastily 


to his oemdudon. 

Tlie hypbthests now olTered, iUay be'oonridbred ps i^tisfactory 
with r^pect to the English manuscripts: how |ar it^. may be ge¬ 
nerally amicable to those on*the DOnlinent, can only be deter> 
mined by a partkulj^ ^lamihatibn of each. ' Most catalogues 
^ve nothing but die dues irf ^ ,b 9 pks, or a wiy Iw particu¬ 
lars, from width little can be cpBactod; and of thiahtde, the ac¬ 
curacy is imt always to be depended on. On this head, faowev^r^ 
wc may look ibr much information* Professor Exodmans at Pa¬ 
ris is said to have made considerable advanced in preparing dm 
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original Greek of Pappus for Uic press. The great difficulty of 
forming any tiling like a tolerable text) must) of course, Imve led 
to a eritituil cxamiimdon of different MSS.; and the apparatus 
with which this w'ill have provided him, will add greatly to the 
value of a publication which has long been looked to witli ear¬ 
nest wishes, but with little expectation. 


Art. VT.— Cgicdogue cf the DeciiTuUimi of 36 Fixed Stars far 
1820, according to l^ie ObservaUans gf Professor Bessel. 
Communicated by Professor Tralles of Berlin. 

Declinalion of 36 Stars for January !. 1820*, ns detemmed by the 
{JhservaiUiins rf Pnfessor Bksskk. at Konigsberg, with the Dif- 
ferences between j||t£m and time in Mr Pokd’s Catalogue in the 
Sautkal Ahnanackjor 1824. 


KanH *9 of 

North DMlin. 

Probable 

Error. 

Pond. 

Stank 



te 

0 Atuigw,' 

45 4S 9.13 

0.18 

— 0.18 

« Cygoi, 

44 38 38.47 

6.18 

-f-I .43 

a l.yr«, 

88 37 17.77 

0.34 

+ 8.33 

tt Geotini <«wq.) 

33 10 31.00 

0.23 

— 0.05 

a Gemini. 

28 37 S.54 

0.33 

—a54 

jS Tmiri, 

38 SO 40.40 

0.83 

+ 0.00 

« Andnuneds, 

38 5 46.59 

0.83 , 

+ 0.41 

<1 CorooA, 

37 19 SA44 

0.83 

+ 3.56 

a Ariotia, 

83 SO 23.33 

0.3S 

+ 0.68 

tt RfMutet) 

80 7 35.43 

asi 

+ 1.57 

a Tauri, 

10 8 17.16 

0.33 

—0.10 

a Lennis, 

15 34 40.04 

0.34 

+ 1.90 

M Berculea,* 

14 30 10.45 

0.34 

4-3.55 

« Pegasi, 

14 14 19.05 

0.34 

+ 1.95 

V Pngaai. 

14 10 50.33 

0.33 

+ 3.78 

a Leonia, 

13 50 33.58 

0.33 

+ 3.43 

« Ojihiuebi, 

13 41 55.60 

0.34 

+ 8,34 

y AquUs*, 

10 10 53.97 

0.33 

+ 4.03 

« Aquilak 

8 34 0.(^ 

a3i 

+ 2.31 

« CMooia, 

t 31 50.09 

(kSS 

+ 1.31 

« Serpontiia, 

0 59 5484 

0.30 

+ 3.10 

fi AquiUe, 

5 57 5a84 

a33 

+ 5.16 

a Canis min. 

5 40 40.33 

0.31 

+ a68 

■ Cetl, 

8 22 37.«7 

0.34 

+ 4.33 

RVtegioia, 

3 46 434>1 

029 

+ 3.19 


* See tiri" Joutnnly V 9 U i. p. 3C9. 
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South DcrUn. 

Probable 

Error. 

Pond. 


Of// 

it 

// 

« Aqnarit, 

1 11 2448 

0.23 

+ 4.43 

« Hydm, 

7 53 1.66 

0.23 

+ 4.68 

a Orioniii, 

8 SS 4.1t 

0.24 

+ 4.22 

« 

to 13 tM 

. 0.22 

+ 4w60 

1« Cspriccmi, 

19 9 9459 

OAS 

+ 4.59 

2 « Capricorn. 

13 a 43.48 

0.35 

+ 6.49 

1 a Lihra}, 

15 14 33.27 

0.25 

+ 7.27 

8 a Lilirae, 

15 ]7 15.05 

0.25 

+ 5.05 

« Cania maj. 

16 23 37 15 

0.23 

+ 1.15 

m. Scorpli, 

26 1 23.00 

0.26 

+ 4.00 

K PtBcia auBt. 

30 34 68.63 

0.37 

+ 2.63 


tt is to be remarked, that tliese ofateervatiocis h^ve been made 
by a meridian drclc of three feet diameter^ of the ametruetion 
of Mr B^heubach at Muaidb. The tamoirs of the dmaons, 
timugh extremely small, have yet been uetenmned by a parti¬ 
cular method, after the circle had been put up in its place. The 
effect of the bonding of the telcsct^ fit'e feet in length, though 
counteracted by levers, ha$ also been taken Into consideratimi. 
The circle can be inverted in its sui^wrls, so as to face either 
the east or the west. The Foie star can be observed very well 
in the day time iiaTa baaon of wat^ three feet in length. The 
obsenratiems have been reduced by Mr Bessel's own table for 
refraction, whidi has been improved since the publication of his 
Fwidammta Aistronomioi. 


Anr. yih^Abairact a Paper m the Electric Phenomena 
produced hi Vacuo ♦. By Sir HtTMvnaY BaVy, Bart 
F. R. S. &e. &c. 


The objeet of tlie distinguished author of the paper of 
whidi we prt^se at present to give an abstract, was to deter- 
mine the tehiim (f dectriMp to tpacO) as nemlp void of mat- 
ter as it am Ik made m ^ mrpree ^ the ear(h> Mr Walsh 
had rnakitmiied, that the dectiic li^t could not be produ¬ 
ced in a pMect Torioellian vacuum, and Mt Morgan had con- 


* The paper of tvhich Uiti It m ahetiwt it jniUfithed in the PkiU Ttmtl S9S9«r 
Pan I. p. 64, 
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eluded, timt such a vacuuni prei'aited tlie cliarging (t£ coated 
glass. 

The existence of mercurial vapour in the most complete to. 
ricellian vacuum, induced Sir Humpiiry Bavy to doubt the ac- 
imracy of these deductions, and he was therefore led to put 
them to the test of experiment, by forming the vacuum with a 
compfuutively fixed inkal in fusion. 

The apparatus w bkh he used for 
this purpose, consists of a curved 
glass tube AD, having one of its 
legs A closed, and longm* than the 
other. In the closed leg CA, a 
wire of platinum B was hermetl'* 
cally cotnented, in order to trans.* 
mit the clectriaty; and for the 
purpose of ascertaining the |iowcr 
of the vacuum to reemve a clrarge, 
a small cylinder of metallic foil K 
was placed as a cap, on tubes that 
had not the wire B, When the closed leg had l)een filled witli 
mercury, or fused tin, whose suiface stood at C, the open cud D 
was exhausted by the stopcock F, connected by the luov^le 
tube G, witli an excellent air.puuip, and to ensure greater 
aiM’uracv, the exhaustion was made after tlie tube and ap^iaratus 
were filled with hydrogen by means of the siop^ooek F. 

By the aid ot this apparatus, in which the raiificd air or 
gas could be made to lialance a column of fluid metal of any 
length frean j'jjth ciif*an indi to 20 inches. Sir Humphry Davy 
ccwild easily procure a vacuum mther of a large or a small izc; 
and by using rectsady distilled quicksilver, and boiling it in va¬ 
cuo, six or seven times, fttxn the top to the bottom, and from 
the bottom to the top of tlie tub|, and nmking it vibrate re.^ 
peatedly, by striking with a small^iece of wood, he obtained 
a coluitm in the tube free frma the smallest particle of air. 

The vacuum bc4ag thus rendered perfect. Sir Xlumfhry fiMtod 
that in every case t^ mermuiid vacuum was pcrmeehle to eleo- 
trieity, and could be rendered luimn*)us cither by the common 
or by the shock fiemn a I^den jar, the coated glass be- 
coming charged. The intenaty, how aver, of these effects, was 



SSS Sir Humphry Vtivy on Electncal PhefUMcna In tacuo 

found to dqvnd on the temperature. When tlie luljc wa** 
very hot, the elwtric light appeared in thc\apour of a brigM 
gre&n colour^ and of great density; but it became less vivid as 
the temperature diminished, and when it was cooled dovn to SO’ 
IkiIow Um* zero t?f FaJirenheit’s scale, it was sp faint that it could 
only be seen when the darkness was considerable. The charge 
communicated to the tin or platinum foil F, increased also with 
ihc tempcfrature, and became extremely feeble at 0“ of Fahren¬ 
heit. 

In boiling tlie mercury in tbo exhausted tube. Sir Humphry 
observed a very beautiful phenomenon. In the formation and 
condensation of the globules of the pure and dfense mercurial 
sapour, which was thus generated, the clectncify produced by 
the friction of the mercury against the glass, was discharged 
through the vapour, in sparks so extremely brilliant, that they 
were \isiblc in day-light. 

By introducing the minutest quantity of rare air into the mer- 
ciirial vacuum, the colour rrf* the electric light changed from 
great to sea-grcefti and by increasing the quantity, to hint and 
purpk t and when the tein][jeraturc was low, the vacumn l)c- 
came a much better conductor. 

Sir Humphry Davy next pmctSMlcd to form a vacuum by 
means of fused tin. By using freshly cut pieces of gram tin, 
and melting them in a tulie made void after bang lilied with 
hydrogen, nod by applying long continued heat and agitation, 
he obtained a column of fused tin entirely free of gas. In the 
vacuum thus formed, the same electrical phenconena were pro¬ 
duced as in the mercurial vacuum, at a f^mperature below O’. 
The electric li^t was and of the palest pboi^barescent 

kind, requiring almost absolute darkness to be perceived; and 
it was not perceptibly incratsed by heat ^ 

in some of the first of these experimaits. Sir Humphry Da- 
vy connected die metal witfi tlie stop-cock by means of a wire; 
but dfierwards the rarified air or gas waa the only chain of 
commumcation, and he was enabled by that drcumstance to aiu 
certain, that the feebleness of the light in the more perfect vor- 

* Sit ftaiajAiy Davy alao IbOBd, that eleetrical ana nugneUcat atttactkflu 
npsAtilQin took plac« as thay Wtraild tmvc done hi idr. 
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cuum wag not owing U> a smaller quantity of , ei^Ui^ty 
pa^ng throu^i itj for the same discharge which produced a 
faantgr^en light in the upper part of the tube, producod a 
bright purple light in the lower p^t, aiid q. strong spark in the 
atmosphere. . , j , , . 

In order to try the effects of other vapours. Sir Humphry 
formed a vacuum witli pure olive oil, wlujse IxnUng point is* not 
much below that qf m^cury, and also with the butter, or clihrul^ 
^amiimmy, whose Iwiling point is about 388® of Fahrenheit. 
The electricity which passed through the vapour of the cliloride 
was much more brilliant tlian whe^n it passed through the vapour 
of tlfe oil, and more brilliant through tlie vapour of the oil than 
through tJie vapour of the mercury, at common temperatures. 
The light was purely, u.'hite in the vapour of the chloride, and 
red, approaching to purple, in that of the ml; and, in both 
cases, a permanent elastic fluid was produbed by its transmis¬ 
sion. * , 

CcHisideriiig the diminution of the density of vapours, by di¬ 
minution of temix-Tature, as in a geometrical progression, while 
the decrements of temperature are m an arithmetical progres¬ 
sion (a law which appears to be established by the experiments 
both of Mr Dalton and of Sir Humphry Davy), and considering 
the boiling points of 

Mercutyv as at 800* of Fahrenheit. 

Oilt • . S40 

Chlc^Me of Antimony, 340 

,, Tin, . . 5000 

all above 58®, and taking the elastic force of the vapour of water 
at this temperature, to be, such as to balaflce alx)ut. 45 parts of 
an inj^, of mercury; 'Sir tiumphry Davy finds that the relative 
stneu^lt.df vapotir will be, for mercuty, 000015615; for olive 
oiiLjW16819; for ch^ide of antimony, OlflOS; and for tin, 
steals, prebeded by 48 cyphers., 4^ 

‘ if. Davy next endeavoured to, ascertain if the powr of 
Toricellion vacuum to'transmit electricity, was diminished by 
a d^inution of temperature. , This appeared to be the case 
aboiit 20® abo\'e xero; but between -f 20® and — 20°, the lowest; 
temperature that he could produce by pounded ice and muriMe 
W it seeing stalipnary.,. Tbb light was in tips 
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during the trcuismission, unle&s the eteeirieai machine was 
?eiy active, in which case there was a pale phu^plKn^^scent hgbt 
a^ve, and a spark in the memiry below, and a briUiaut Hght 
in the common vacuum. A Leyden jar, weekly charged, was 
ample to transmit its electricity, by explosion, through tlie cooled 
Toricellian vacuum, but the electricity was slowly diss^ted 
thrdugh it When the jar, however, was strongly dmrged, 
the spark passed dirough nearly as much space as in common 
air; and, with a light visible in tlic shade, Sir Humphry found 
also, that the mercurial vacuum was a much worse conductor 
than highly rarified air, at all temperatures below SOCT; and 
when the tnl>e which contained it was intiuded in the exhausted 
recriver, its tempemture being about 50', the spark passed 
through a distance six times greater in the Boylean than in the 
mercurial vacuum. 

From these very interesting results, Sir Humphry concludes, 
that tight, and probably the heat generated in electrical di&i 
charges, extends prmdpidiy on some pro^jertics or substances 
brionging to the ptmderable matter through which it passes; 
and alco that space, coutaining no appreciable quantity of this 
matter, is capable pf exhibiting electrical phenomena 


Aet. Vltl.’—Jfa Account of a Map the VU'tm^ of PaiAc- 
gtm^ at Pagan. By Feancis HAMaxoN, M. D., F. R. S. 
& F* A* S. Lcmd. £din., fisc. Communicated by the 
, AutbcH'. b 

aooomp^jnug Flate IV., was oonabructed by the 
tcrwii-cWk (Mro of Faukgan, during a riiqirt I 

mode there, on the return of the embassy frcmi the ebutt of 

,!■■■ . . - ... . . .. . .. 

* Is the eoonc of hu exfteriments, 8k HumphiyDevy Fontid, that rceently die. 
tlQed BMSKuiy, which has been iUtemards boiled and cooled in the atmosphere, 
«nUu tif When hoiUed in vacuo, and that the tower etretum in a baeonMier tube 
had imbibed air. Hcoee he coosidere it very probable, Utat ak existe in mercury, 
In the same invisible state aa in water, that is, distiflmted thfough Its pores; and, 
oonsequently, the memoy in barmneter and thermometer tubes, should be long 
hailed, and should even be niMM ffsot S eertehi l||ea of thne. 8ir*Rtaopb)7 
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,, (if Paukgan 6T Pdigdn. .^1, 

Ava. This peipficjihi to be under no apprcher^c^ 

giving infortnation, and an mtelligetifcdffig^ng matij iike hife;;^; 
master, the chief officer of the ci|^ .(Mroaa^),- wIk> was said Wf 
hcdd his office by hereditary right, audio he by birth a Talaht 
or Peguer, descended of the ancient prineCs ^ that natiem, wdio 
at one time governed the empire as sovereigns. Jiurifig my 
sKc^fstay, the clerk was improving fast in understanding the 
nature of our maps, and vras engaged in di'awing the one here 
given, when our sudden dejiarture' put a stop to his work in a 
very imperfect state. I have, however, given it here cm a redu* 
oed scale, as it is the only anthiffity that rt is yet known, for the * 
cjourse of the Jowa river (khiaiin), the country v^atered hy which 
is a blank, even in the m^ of Asia hy Mr Arrowsmittu 

The first intelligence thai' I received (f^mcerning the country ^ 
watered by the Jowa, was from the town-clerk (Mro Za-re^ of ■ 
Rangoun, who conducted the boats of the embassy. On our way 
to court, being nearly opposite to its mouth, bp told me, that 
two days’ joiu-ncy up'this river there is a large town, called Jo. 
In its ncighbourliood are many villages, inhabited by a people 
of the same name, who, he said, are v^y ugly, having white- 
teetli, large liellies, and long loose hair. White leietli, it must 
lie observed, are considered by tlie Mranmas as too like those of 
dogs; and therefore, all fashionable people in this empire at 
great p^ns to dye theirs black. Tlie Jo, the clerk said, speak 
a dialect of the Mranma language, differing fi'om that of the 
court, in an uncouth provincial accebt, which information I 
found to be correct. They pt^sess & rich risuntry, where they 
raise much sugar-cafte, of wHch tlmy inspissate the juice, boilii^ 
..it into the s^l^nce, which, by E^g^opeans, in India, is called 


* '^^''next mentiem that I heard of the Jo country w'as from 
Bri' bHidrir uf the guard appointed at Aifiarajiura to attend the 
mnbassador. He said, that the’djbntTy of the Jo occupied the 
. «^pace west from the lower part of the Khiamduasn river, com- 
mdocing at a little distance from its bank, the immediate virility 
bemg inhaHted by Mmnmas. The Jowa, on the banks dF #hich 
the Jo live, must ihereforc run fron^ the north to the [sbutb,'/ 
as iti mouth is at some ffisUince aot|th from that of the ‘i 

; duasnjj* 
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man said»l^tween it and Sban, is a inountau|^ 

ons iimd,woody traot'Te|u;hing to near tfao Kliieeiidueen> and ot^ 
copied by the rudo tribe cali^ Khisen. 

About the same dme, I received from the slave of the hek-: 
uppeirent the generaivjnap,, published in the second volume oi 
this Journal^ where the country of the Jo is laid down as 
tending from op|X)site to Pagan as fm* north as the piopt^' 
«50untiy of the Mranmas, and separated from the latter, and 
from the banks of the Khiaanduaen, by a range of hills, whidi 
are no doubt the Danghii mouaioins, mentioned (page in 
my nc»count oi' that map; and more fully described in Vol. IV*, 
page.^. of this Journal, where several errors in this part of the 
slavels map are pointed out. Although die slave in his map lays 
down in the territory of tlie Jo only four towns dignified with 
the .title Mro, yet he mentioned orally, that this tribe was go¬ 
verned by ax hereditary chiefs, with the title of Zabua, nan«e- 
ly» Zhe^ Kakhiap, Thilsen, Jo, Launsci, and Taunducen; but 
^n the memoir, which I have publislicd in the fourth voluine 
of this Journal (page B3.), I have slated it as probable, that 
Taundusen does not, in fact, belong to the Jo, but to the tribe 
named .^Engiin, whiclywill greatly curtail the extent of .territory 
given to the Jo in the genorsd map of the slave; for there it is 
made to extend a distance of about 1.00 German miles, (Phil.' 
Journ. Vtol. VI. piige 110.) Frcan this we may probably deduct 
30 miles for the territory of the Jfingun, leaving a large sjiace 
Ixitwcen die territory depending on Taun^uam and Uie southern 
fmnlicr of the Kasi Shsm; and this jia ojxiupied by the mountains 
of the Khtsen, as mentioned by the ofiicer on duty with.the cm- 
laassy. The extent of, .territory, therefore, belonging to the.J# 
is perhaps about 50 German miles fixan math to south | ills 

southern l)oun<lary readies to the territory of Zha^nhru^^nt^ 
town about 18 or 20 miles SSVV. from Paakgan- in a 
hn& ' . ‘ . . . . 


Zhk*nbrugiun (Is’-Hud of Wlilte Elephant) is, tfaii frondto 
government of Ava towards Arakan, expending from the ErOr 
vradi to the great mountains of the Kliisen, which, separate ihe 
two kingdoms. The chief town of this government, named also 
Zhambrugiun, in thq miuy season stands on the west bank of 
tiis:^reat river, with an bland.before it. At that time the chmv 
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Del between tbe iHlund and ZhaDnbrugiun, through which 1 
passed, admits the largest boats; but, on tlie return of llio em¬ 
bassy, mi the 6th of Novemlicr, I landed on the cast side of the 
island, at a village^ colkd Lmlispiizcip (5Four-tree Port), which 
serves as the port to Zhsenlirugiun, tlic channel lietwecn tiie 
tdwnsand island being then nearly dry. From I.^ba;nzeip*I saw 
clcai’ly the hills of the Kliimn west from me, as I guessed at 50 
or 60 miles, called three days'journey, and of considerable 
height, jierhaps 4000 or 5000 lieet jKTpt'ndicular. The people 
here {xnnted out tlie situation of Launsc'i, Iiearing alx>ut NNW., 
and said by tliein to be distant three days'journey. Here I 
farther learned, that none of the Jo tribe occupied tbe country 
farther south than nearly oppujsile to Fauh^n. The low chain 
of hiiU immcdlaiely nrtfth from the month of the Jowa, whidli 
at Pftukgan was called Danghii, was. at Zhmnbrugiun calKd 
Giiamlwndatin (Indian Fig-tj'tv Hilk). lletweeii this chdii 
and tliat separating A\a f'loin Arakan, is a level fertile tract, 
occupied by the Jo nation, and extending 50 or 60 miles each 
way. 'I'hcre is feasoii, however, to heheve, aithoiigb such is the* 
extent of the territory occupied by the Jo, that tbe plain extends 
co«sj<iembly farther from north *10 Mjuth, comprehending‘not 
only the territory of the Jo, but also that of the ASngliu, which 
may reach 50 miles from mirth to siiutli In tbe latter direction, 
the tf'irhory ot“ the Jo is not iKiiindcd by any hills; and in the 
goverwncul of Zhambrugiuii, the platii extends the whole way 
between the Krawadi and the mountains of the Khisen. Some 
way faitlier south, below Macnhhu, the wiistcrn Iwinks of the 
ErawaHi arc hilly; but whcthei these hills extend to the Khisrn 
ftkountms, tn* whetiier the plain of the .tEngi'm, Jo and Zhsen- 
brugiun extends lichind them, as it dot's lichind Danghii, I can- 
tiotaay. There mx', however, several governments (Mro) in 
that space, which implies, that tlu^ie is a consklcrubic extent of 
cultivated land. 

When I arrived at Paukgan, mi the return pf the embassy 
from pnirt, I first received a visit from a dependent of its here¬ 
ditary dbief, who manages five villages b•'longing to bis princt- 
pal|«that are on the banks of the Jowa, at its lower part, but 
west fromr Danghii. This dependent's house was at Warabiiesi, 
from which the mountains of tlie Kliken irc 20 leagues (Dain) 



or i-ii tnUcB distant^ ' Launsci, the m^iareift Jd town, ie but 
^mall way ifrom Wardbiate, and* befisdes Jo, its ftTritory contains 
nmny Sliiwn. TrtiHaen is the next town of tile Jo, and is otic 
day’s journey north from Warabisen. Beyond this, he knew Jo, 
Zho, and IS^akhiap, a* districts occu|acd by Jo. 

Soon afterwards I received a visit from tlie hereciilary Chief 
of Paukgaii, svith whom were several good looking young men, 
his rckidotis. They raid that Thifsen is directly opposite to 
J'auicgan; above this arc tlw five jrillages dependent on Tauko 
gon, and above these Jo Mro. They also said that Zho, Jo 
and Thilteq are \ery large govemtnems, under the authority of 
Zabuas, or hereditary prihecs * w hile Launticl w-as governed by 
a Mrosagri or Lieutrtinnt on par| of the lady, who was mother 
to the Prince of Paukgan. 

Jn the evening I aci'onipanied Captain Symes to return the 
r iat of the hereditary Chief, and at his houiiH? became acquaint¬ 
ed with the person who composed this ntaji, and who accom¬ 
panied me to my boat, where we began our geographical inves¬ 
tigations, by his looking at f>on>c ICurojjean maps, and having 
their nature cxplaiqjcd to him. Ncjit morning he returned with 
an old Jo niAn. The accounti which these two men gave^e 
of the country opjwsitc to Paukgan wa& as follows: The Jowa 
river, fi'oin its mouth upi^ards, has a northerly course for a con¬ 
siderable way, between Danghii and the Khitcn tmmntains. It’ 
then bends towards the west, lising fkmi the mountains border¬ 
ing on Arkait 'The lower part of this small rivev has both its 
banks inhabited by Mranmas, siibjpct to Paukgan, and occupy¬ 
ing two clusters of nine ^^llage8 each; the term Whidh'I 
have traiihlated village, implying not only the cluster 0f*]bniti9ai^ 
but the territory cultivated by the inhabitants. BcydiMl 
villages, but on die east side of the Khisen mountains, is Xnttunik 
ci, a town of the Jo, ten *Iragues or twenty-two miles flom 
Danghii, meaning, I pi'esuroe, the temple, eight leagues nordt 
from Launsci i'^Zlio, and eight leagues farther is Jo, otherwise 
called Kakhiap, and .«till four league's beyond this is *!Qn!mn. 
Between these two the Jowa turn^ to tlic west, where )t «^ngS 
fri»m the' mountains which Mif>arate Jo from Arakan. Above 
J^khiap and TloHm are Kahch and Saundut, two lohms of idle 
.'^han. It mu'^r 1 m oh'-onc'fl, that this account enthviy reveiwiw 
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the pontion of the Jp tow^s^ as given hy tlie slave, maipiig 
Thiivn the me ikrtbest XKntb, in place of hang the one farthest 
fioutb^ as the slave represents; and it must also be observed, that 
the authority of the slave is supported by that of the heredi¬ 
tary chief's kinsman, who placed Thilsen directly west from 
PAukgan, as already mentioned. Mdtlicr is the account of the 
town-derk confirmed by the map which he was drawing, when 
stopped by our sudden departure, while it was unfinished. 
Many of the differences, indeed, may be owing to this circum¬ 
stance, os he would probably have altered the names and situar 
tions of the placets, when he came to review and complete his 
work; Ibr I probably mistook his meaning, while I wrote the 
names during the operation. Thus, perhaps, I wrote Jb in 
place of Zho, the words being pronounced nearly as if written 
Y« and Jo in English. Thilacn, it must be observed, is not 
laid down m this draught. Whether he intended to place it on 
the Jowa opporite to Kakhlap or Jo 1 cannot say. This would 
have btien agreeable to what be told me on the day before; but 
1 su'^pect that I then mistook his meaning, as all other authori¬ 
ties agreed in placing Thilsen in the soinbern part of the Jo 
territory. The general course of the Erawradi lielng from north 
to south, we are to consider the term above as signifying north, 
and below as signifying soutli; but the map is drawn very ob¬ 
liquely, the cardinal pi^ls being near its corners; for the re- 
maikable hill called liears about E.S.B. from Tankgan, 

and, ihenffore, the meridian will be nearly in the line that 1 * 
have added. • 

On the whole, rejecting Taunduan as a city Monging to the 
^Slghun and Launsd, which, altlmngli partly oct upled by Jo, 
yat aeema to be a dowei^’ willed on oik' of the king's wives, we 
have Jo, 2»ho, Tbilsen, and perhaps Kakhiap as capitals of llie 
princes of the Jo nation, each^pwibably posiscssiiig a terri¬ 
tory like one of .our shires or counties, tliat is to say, from 600 
to 800 square miles in extent. 

Ahc^t the middle of the sixteenth century of the Christiaa 
era, Pauk^ui is reported by the natives to have been the seat of 
empire; and conridcrable portions of tla* wall and ditch didll ro- 
mirinj fiwwn which we may judge that its fort has been as- 
os that of Amarapura. There is now much empty spade 
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the ippca^r pa^ the And Mamifactures c^ tbis 

goverm^jpnt ar^ tarried on at Gimunu, a, large towa oir the 
bank r\ver. above Paukgw^^ immediately oppcMte to the 

. uppermost iidaud, laid do wa in this map, , The city of Pankgan^ 
yfb(^ i^tw$^ the seat of empire, was called 44matta^ and hn«m 
the vast number of temples both within and without the walls, 
to ,;the disjtance of it wo m three miles, all, ai^opi^ it mus^ have 
beep e ^plepdid plpce.. Many of these, ancient temples ar^ hol¬ 
low within, and arclied above; but, at present, it is smd the 


.mt.o|: constructing arches has been, totally lost thrpugliopt: the 
. empii^ so jtliat the people seem in this ^ point to be retrograde, 

, .M^t of the j^emples, and places of residence for the priesthpe^, 
ydiich were also^buiU of brick and stonej are ruinous; but ^^e- 
ral c^df tbfim, when we visited, the place, had lately tmdergUi^, 
OT^were underling,, a thorough repair, at ilie expciice<oCj;jj^ 
,h^r-apparent,—from ’which many people conjectured, that this 
piihce jntcndcd.tp make Paukgan his residence, should hp be¬ 
come king,.. Hjs death before lliat of his father lias put a st^ 
to, this project; nor have I heard where his sop, who ,ppw 
rmgns, has fixed his residence. 

, jDuring our journeys up and down the Erawadi, we visited 
three (rf", these temples, favoured l^y the Prince. Loganairda, 
wmrds tlm impest extremity of this map, .i^nds close by ,^e 
river at the terpiination, iu that direction, of what may, he^con- 
'‘‘sidered os the ruins of j^kiimatt^. .Jt is placed on a semi<pr- 
, cular area of rani^erable elevation, to which there is an as(^t 
on three sides by, stairs^ covered with wooden 
ornamented; and, although not to be ,compared; 

JBKfodo at Pegu, nor Shue Dagoun at Bnngqun, is a 
, h^uil^ng. Its base, which is octagonal, diminishes by 
racp,^ ^ jdte two lower wluch there is; an ascent by 
stairs ophite to thosq leading up to the nrea. . ..I^is 'part pf 
the building has lately been painted white, and tite,{Upjier pfri 
above the terraces, which is in form of a cup^, hpd .been wni- 
. foimly and entirety gilded, which gave it a ^lendid api^ansncp, 
notwithstending it^ clumsine^. 

^^Jie temple called .Ananda, about half ,n^mde ea^ ^fat :^ 
wall, is rcckon^^ one of . the, finest buil^ifip ip,|h© 
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%uiJi3uag is qu^rai^ulaV, ,iihd its roof diinimshes t(» a point bj 
fieveti 't^aces, in imitation of liitj scveit sta^ ol* the mountain, 
wbidi, in tbe ideas of the Mranmas^'occttjMes the centre of the 
imiverse. On Wo sides tho centre hto a harrow wing, forming 
^th the cehi&e n kind cross. The interior, unlike nfostof 
tfee'*tchipleS‘^we have seen in the empire, is hollow, *and suhdi- 
"^ridedihtb hatrow ^lleries witli nrched roofs. The gates and 
trihdows also, whieh are numerous, are all arclied, and highly 
omam^htcd. 

Shoe Zigboun, at the upper baundm*y of this map, resembles 
mtich Logahanda in structure, hut is larger, and I should guess 
nm less than 150 feet in' perpendicular height; but the area on 
wWch it stands is not elevjited, and it is surrounded by liiche 
stnictures, Images and ornajnchts. The wooden g^^es, 
whidh,‘as usual, sumaind the area, are not only very elegantly 
carved and gilde(|, biit arc within adorned with paintings of 
flbwers and men in very bright colours, although of rude cxecu< 
tibn; Here, as well as in other tempJes near Paukgan, we ob- 
BOrved figures of Gautama lying and standing, as well as attihg, 
which in other parts is the usual posture. This temple had been 
repaired-a considerable time longer than Loganahda; so that 
the gilding was in many ]>laces defaced, and its appearance was 
not so splendid, although, on the whole, it is a finer work, sur¬ 
rounded by stately trc?es, jjaved walks, and neat convents for 
priests, who do not seem, however, attached in any manner to 
die places of worship. Temples of tliis structure, ending^ in a 
cuiioia hiStead of a spire, as the great ones in Pegu generally do, 
bommmi in this part of the country, as the very cele- 
^fim^‘#niple called Kaunhniudo, on the opiX)site side of me 
way higher up, is of tlic same structure. They are 
•iilsb ’common widi the followers Nof Buddha in Nepal, Iw^h 
^^tiray'amldluiiath and Kasaciieit having this foitn. Those Bite 
having a eimty within, and consisting of a quadranj^e 
eurrabahtied by a pyramid of seven stages, seem nearly pecu%r 
to the iScanity of AVa. There are rneny such at Paukgan;;' and 
the temples at the angles of Amarapura arc rimilar, the 
^'tbitaoc^ are not supplied by archca, but upon woodbnf^^^s. 
Th# irioSt'ahirieRt temple,of Buddha inlndi^and. 




seMto' 


ofAiwnda. 

Asoong the rums of P^i^an, as J! have aefid, iffeBMwyhaild*" 
' isfgs cihhalii*^^ that ai« said'to tstve been 

, ^ 1 ^ piieslbi^; bdit ^thpa^ vnlh the ^^iegant «ttd 

ai'f^ tbiivei^ he# ■ ia^At^se,' 1%^' have' * heea ■ vsiF^Jchid 

aboiSes.'' ' ' •' ' ''' j .!•■'■ ' ’,',y-' .‘.'-’Ak-'i ■ ■_{? '.: 

The uhaediat^ Faitkgan h itihcoihniKii^^ 

aad coQsbtScI^ «wd}ihj^ lai^s^ heie >ekiA^ theie tidbg into mile 
hills ih broken t^ges.' The e}iE;eept in a "few naww hdt* 
toans^ is'e^eiy whi^e of ahto'sh sea>d« consisting o^ quartiS' and 
mieal vtith some small r^^ded ^bhles intermixed. The roch, 
in many places, conies to, tlse ^isuifece, and consists of the same 
' inatenals which the basiS'df the sml; but X must leave It 
to j^logiats to determine,' Aether the soil proceeds from tBe 
rook detmmposed, or vrhether the rock aiifses from the soil - 
creied; Xn scnne ])m*ts 1 Obsmed veiiiefd4lik|s of a more com* 
paOt Bdture, rtilSnihg parallel to each other through the eommoii 
mass of gravel and rock, and often cross^ at tieariy right angles'' 
by othe^ dikes di a^milar nature. These dikes generally rise 
higher titan'|he sandstone which tills the interstices < betwe^ * 
them, ami tints become more cobspicimcts. This kind -xd* court. 
tiy-fiends alt^ the east bank of the Erawadi^ Sofar as we 
wWit mlsmd^ from Gnaiinu to Lunghii, amcuntihgtonearly F 4(f 
diffrre]i^ <^ latitude. Ute surfrceof all this e^ace has aqKtter^ 
ed over it piej^'legate so i^roii^g^ resembling wckxI^ not only ^ 
in gmSerai Ibrm,- but Jb grain and layers, that X have litt^w ko'> 
doiibt of a petnfrtctimi. Similar agates, Ibundho^ in' 

the Birbhum distiiet.of Bengal, and in the south of 
aiu, by the natives of these counties, coatidered as peti^^.' 
tamarind trees, to the wood of which they have a stro^-beamiiw 
blahe^."of these 
teibuTted wi^ tijt sand and 'pebbles^ of which the 
ed; and^jmek al^ etmtbnadprtkm reddhsh-edbre 4f 

iron. In ahothm? pkee a rock, composed as usual of arad 
gmvjti, xmntaiimd f bu4 whether of isuiiiher or’ 
testaacons ammals^ I IncgenmaX^h^ 

“tim agate ’k emifiaed' ontintiy to theaaifr^, wbere k 
<jdHe loose; lior iii abiaij^bnoks did I eW^obsen^ltkameine^ 



th( ifPmikgim pr 9^ ’ 

at A de^ ol or thvM Its masses are 

times t^roc or four feet atid,eight or mne imdicfl m distme^ 
ter, but aud^ a/e rare* 

In the \icinitj^of Gjuaunu I ohserted also lybgon the surface, 
masses of the commoa sand of Uie soil, which had tlie form 
of brauebes of trees or corals; but, e^tcept the general cylindii-* 
cal and branched form, these masses had nothing to indicate 
that they evei’ had been endowed with citlicr vegetable or ani¬ 
mal Idb, or owed their form to bodies cd' these natures. 

This sandy territory, extending from Paukgan to Lunghii, 
has Eenanghiaun and its petroleum wells in the centre, and there 
it is more broken, rocky and barren than any where else; hut, 
exi^ept in narrow bottoms, uinding among the sandy hills and 
swelling grounds, and tjie!»c nowhere of ^nsidcrablc extent, it, 
dues not admit of the cultivation of rice. Nor, (‘xcept in sudi 
bottonis, do trass giow to a conriderablc size. Neai some Con¬ 
vents, indeed, in such situations I ol>scrved many stately Mango 
and Tamatiml tix'es, and the palm called Jlorassus in a most 
flourishing stale; but the wahie sandy lands arc tjovered with 
stunted trees or bushes of the genera called Acacm, C^pa, 
Zbyplius and Oissus* and, besides, produce more pasture than 
1 expected; for we saw many cattle, and these not in very bad 
condition* Where the soil, altliougli sandy, is level enough for 
tlie ploughs foere is a good deal of cultivation, and the crops of 
various kinds of pulse, of maize, of Holcus sorghum of Cro- 
tolaria juncea, of Sesamum^ and above all, of cotton, were much 
better than the appeoconce of the soil might seem to promise* 
Much cotton is reared here, and forms h conriderabic article of 
c^iinneiun widi the Chinese province of Yuoan. 


Aat* IX^^Jhiiiraci gf*a Paper rntJ^e AnomahuJt M(^nctkAc- 
fion jSTcrf between the IWie and BloatLred Meat, 

By P|8TJ5E Baki*ow, Esq. of the Eoya) Military Academy. 

« 

A 

In a fJwceding volume*, we have alnvuly given a brief noriee 
of tha ctiriouB discoveries of Mr Barlov^, respecting the nia^e*’ 

‘k*/ 'f ' *' 


"• ^ Voliuur p. 3<i0, 





Mr Barlow on the JnmnaJms Magnet it Aciiwi ^ Hot I mi 
* 

lism of red4u}t iron. I’he details of lu^> cxjx'i'iments have since 
appeared in the Pliilobopliical Transactions for 1822, p, 117., 
and arc of such imitortancc as to induce us to give u more full 
account of them to uur readers. 

Mr Cav^allo seemsloliavebt^en theiirj:i person wlio found, tliat 
red4iot iron had a greater puAer over the magnet thun ^old 
iron. Captain iScorcsb) Ini':* moie rteeiitly detenninerl, that hot 
ironrecenes more luagnelisin of pos’Uoti diau ihesaine iron does 
when cold, a red liol-har jinKhuing a d(‘dertioii <if 77 , wlierea^j 
it was only 1.5° wh< n c(»ld In dll', suul of the suhject, Mr Bar 
low was Jed to inAcstigale it, and obtained the very leuiaiiahlo 
results which we have formerly expi.iined 

The following Table contains tlit \vl,o)< tene'- of his e\p<ii- 
nicnts. The attraction which Um*)* pi .ncouliMg to tlu' known 
laws of magiiolisin isUmrli'd -f, wlndi* \ei eiidt*! ihoiv'-dk a]f 
p^chwltheiron^and tlieopfMisiU'.ittrjcliou l^^u^uked—. "When 
the compass, for evunpk', is -iho’.c iJie <iniieof ihe bar, the 
liortli end of the uccdlt should Ik .hawii towaidt. the iron ; but 
when the compass is below the centre, the soutli ind should ap¬ 
proach the iron. TIksc, ilicri foie, art boil, marked thus -f, and 
the contrary attraction ot' the /<</ Ik d marl ed.— In the Table 
C. B. signifies C'«a/ Inm hnt\ .iml M B Malkahle Iran Jiof. 

AU the following t\['. ununf^ weie made with the liars in- 
dined in the dirceUon of i he di}>)))ni;-iuedio, and the negative 
attraction was always the greatc\U whtit the imtnml attraction 
was the least, that is oppt/site to ihe mwldle of the bar, or in the 
plane of no allraction. Mr Barlow also fc-itd a few experiinents 
with the bar in(‘Vuied at right angles to its* former potuiion; but 
though a certain (|uautUy of negative aitna'Uon, newer esLceod- 
jng 21°, was always found, yet the results are not m strongly 
ij)arke*d as in the otlicr experiments. « 

The only possible cxplgiaation which Mr Barlow offers to ac¬ 
count for these tmomalies is, that the^ron cooling faster iowaids 
its exUemitios tliaii Uvwards its centre, a j[)art of the bar will be- 
rxmie magnetic before the other part, and thus cause a diffeitjnt 
sj)eeic.s of attraction. I'liis explanation, however, he^does not 
conjider as satisfactory. « 


Kdin&urgh Tranmetionst voL ix. pari 1, p. 264. 


thi! White and Hhml-Hed Head, j 

i 

EfiCf if Jtm at d\§ircnt Dr^mts of 11 mt on the Cmpa$s. 



' !Ko« t. Saoth end dra^n to tiu' Ivt at r(<d iw«l. 

No* 6< bar being Uft &ldndu)g, It attracted the same three tby after. * 
No. 6. The needle susiiocted to touch the lto\. 

Nob* Jl. to 24^ Obscived w the saino time with two compas'Sts. 

No. 2fi. N. end drawn to the bai at red heat. No. 2C. Attractions verj gradual. 
No. 27. JPoMied ouddcnly to 12* , fmt retui'icd iinnudbtfly. 

Nos. 2ti. and 29. AttnicUons gradual. 

No. 30. Negative attract ion lather hudditi. No. 3J. Motion of needle veiy slow. 
No. !R> 10(1'’ 1 cry sudfieii, rctuiiwd innmdnuh. No. 31. Doth attraciions gradual. 
No. 34. The same a? No. 32; both an(,>Tialouh. No. 11.5. Attractions'vofy gradual. 
No. 37. Motion regulai, but <j[u{ck. No. 3d, No motion in the needle. 
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Art. preAervi/tff F$ith hy Su^ar. In a Letter to l>i 

BuEiKsfER fHota tT. MAdCtTtiiOCH, M 1). attd F. II. S., fcsc 
Communicated by the Authdr.*" 

Dear $jn. 

As you have not scorned to give your readers a useful noitct* 
respectihg' the pfreservation of meat by the use of ’I'incgar, yon 
may possibly not refuse to add to it MHne nemarftA on the 
cunng of fish by moans of sugar. This is a very aniiscptie suIk 
stanec, as 'i& well kiionii; and though partially employed iii 
hams, It is scarcely considered, as \»hat it really is, one of the 
most active substances in their presLi \ ation, being rather cin> 
ployed blindly, and MdUi the notion of giiing ilaxour. It js 
highly deserving of a ninth more extended tiial, particulaiJy iii 
the curing of meat for the Navy ; as it does not, like salt, tle- 
stroy the provisions, and as it is in itself nutntious. 

But to return to the subject of this notice: Fish may be pre¬ 
served in a dry state, and perfectly fresh, 1^ mcmi^ of sugar 
alone, and even with a very small quantity of it. 1 have thus 
kept salmrai, whitings, and cod, for an indefinite time, and with 
the best effect; an experiment which 1 was led to try in Voyaguig 
among the Western Islands, where matters of this nature ace of¬ 
ten of considerable moment. 

Fresh may thus be kept in that state for some days, (but 
1 know not how long), so as to be as good wlien bdil^ as if just 
caught If dried and kept free from mouldinoss, there seems no 
lunit to their preservatioD; and they are*' much better in this 
way than when salted. The sugar gives no dia^eealfic taste. 

This proccsis is particularly valuable in making whlit ta called 
Kippered Salmon; and the fish preserved in this manmg aka for 
superior in quality and flavour to those wbeh are salted or 
.atnoked. If desired^ as much salt may be used aa to givte the 
taste that may be required; but tbs subtance does not eondtiee 
to thdr preservation. 

In the preparatimi, it is barely necessary to open tite fidj, and 
to apply the sugar to the mu^ular part, placing it in a bniRon. 
tal position for two or three days, that this substance may pene¬ 
trate. After tins it may be dried; and it bhonly fuitiier neces- 
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sary to wipe and vendkle it occtuio^iaUy, to prevent inotildi^ 
ness. 

A table fipoonful of bruMii sugar auflident m this mantier, 
fen* a salmon of jBve or six pounds weight; and if salt is desired, 
a tea spoonful or more may be addeti. Saltpetre utay be used in- 
stead, in tbe Mime proportion, if it is desired to make the kipper 
hard^ , , 

Trusting that 1 have taught you how to imprerve a Highland 
breakfast, i am, &c. J. MacCullocii. 

EniisrunjiGn, Ju/^ 


AttT. At rount of the Memoires de in Societ«5 de Phy¬ 

sique ct d’Hihtoirc Natureilc de Geneve. 

Thi S is the hrst part of a volume of natural and phyi^f^^ 
bcienee, published by a Mx-ioty of •* Savants*’ of Geneva. The 
soeicty itself was cinisliluted so far back as tlie year 1790, and 
inauy of the eommunicatious made to it, have, from time to 
time, been given to the public in ditterent scientific journals, or 
in the particular works of theii respective authors. By die 
present publication, it aspires to a more permanent character, 
and seems destined to take no in«ian station among the various 
philo8oj[ducal societies and scientific institutkais of Europe. 
Among its members we recognise many names already highly ‘ 
distinguished in the i»t*ientific world, and others wliich, though 
at present less known, will, we have no doubt, sustain the high 
reputation which thbir prtjdcOessors have acquired. Having al¬ 
ready exhibited to our readers a list of the memoirs which foam 
dus portirai of the first volume of the society’s labours*, wc 
shall pnaoeed to notice a few of the principal papers. 

‘In his “ Memoir on the Fall of Leaves,” M. Vaurher objects 
to the hypothecs that attributes the fall of the old leaf to the 
growth of the new bud; to tliat also which ascribes it to an al- 
‘ ieged superabundance of juice in the ]dmt, and defective tran- 
spiraticHa; cor to the inequality of growth between the circum¬ 
ference of the stem and the petiole of the leaf. The true cause, 

.«..wi,iii. w i W^ i|iiiiiii, . ■ .....III .. ■ . . 


• See ihii* Voluw'**, p- 163. 
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he supposes tp conast in a peculiar structui^ tliat, obtains at 
the insertion of the petiole wilh thp, stem. The fibres of the 
petiole, instead of being a simple prolongation of ..th^ of the 
stem, arc, according to him, distinct from them. , At the p<OTt 
where the separation of the leaf occurs, there is only a 8(Mt of 
apjMoximation, or soldering, and not a rejal continuity of vei^ls. 
This soldering is supposed to be produced by the ipterposition.bf 
parenchyrac between, the two systans of vessels. ^“As long as 
this parenchyme is supplied with juices, and retains its vegeta¬ 
tive power, the adherence of the petiole is, maintained; but 
when it iKgiiis to dry, the connection fails, and the leaf falls. 

As this hypothesis is maele to rest on anaiomkal grounds, we 
could have wislied that M. Vauchcr liad exliibited somethin*? 
like a demanstraium of the structure of these parts. He men¬ 
tions, indeetl, the existence of a circular ring or rising, visible 
exteriorly, at the place of junction of the petiole with the 
branch; but that this'is caused by the interposition of cellular 
tissue between the vessels of the stem and petiole, or by any 
sort of soldering of the extremities ol‘ these vessels with one an- 
otlier, we have no evidence. We incline rather to the old opi¬ 
nion, tliat these vessejs arc truly continuous; and consequently, 
that whatever be tljc cause ol' the fall, it is accompanied by a 
rupture of vessels. Tliat a diminution or cessation of vegeta¬ 
tive power in the part precedes this event, has been generally 
deemed pr«)bable; though others, as M. Vrolick and Sir J. 
Smith, consider the fall of leaves in autumn as a .sloughing of 
worn out parts, effected by tlje vital energy of the parts m con¬ 
tact with diem. • 

Ill his memoir “ sur les Chajragnes,” a species of cAara tlmt 
gr*)ws abimdanlly in the Lake of Geneva, and, from the use to 
which it is applied, called by the inhabitants “ berbe k ^re***'’ 
M. Vaucher applies liunself to discover its and 

correct the erroneous opiniqps of Linnaeus, Schmidel, Hedwig, 
and Martin, with relation to it. ‘ .To accQm|)lish this olgectj he 
observed with care the germination of its seeds, which, none of 
his prt^ecessprs had done- After many unsuccessful attempts, 
he was fortunate in collecting, in the month of Novemljer, what 
he deemed the true seeds, Tiiese he preserved through tlie 
winter, and in the month of April following, had the satisfmJtion, 
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iu ct»mpany with M. lie tJandoDe^ ta see the commenccmc^ of 
germinatioD in some of them, «hieh at once decided their na¬ 
ture. He afterwards collected many other seeds from a marshy 
utuatlon, in which they had been naturally sown in the preced¬ 
ing autumn^ and caused dim to germinate in the manner the 
formin' hod done. At a period somewhat later, he also procur¬ 
ed a gfCat quantity of ^the youttg plants, which v'cre eanly do- 
tadied from the mud in which they naturally grew, together 
with their 8t?eds, rootlets and stdiis. From observations of this 
kind, lie at length succeeded in rendering the history of their 
fructification nearly complete, and has given a description of the 
organs by which it is effected 

The plart grows in spring, from seeds shed in the preceding 
autumn; and al)oiU the licginning of June the rudiments of its 
flowers Ix'gin to show themsehes at thcjplaceof the third oi 
fourth whorl or verticil The flower is composed of a globular 
itamen, which is sessile, of a fine cinnabar colour, and surround¬ 
ed by a transparent membrane. Iirimetliately above this mem¬ 
brane^ the female flotier is placed It consnis of a cylindrical 
cajisule, of an clong'ittsl form, obliquely stnated, and enveloped 
m a semi-*tmn<q)arenl memtirane, crowned by five or six prolon¬ 
gations, which M. Vnuclur regards as stigmata. This corpuscle 
swells as it apji(r(iiu*he« malunty, and becomes ovoidal, the 
stigmata sepiiirale in the form of a disc with five dwp lobes; 
the eitmor metnbrjne hardens and turns white, and the seed at 
k-ngth falk. 

In the consfruclioit of tile germ, we rei*ognisc an exterior en¬ 
velope, formed of a rilucjligc, at first greenish, afterwards yel¬ 
low, and, lastly, at tlic jieriod of maturity, of a dirty-white hue. 
UUdemedth this mucilage is a second envelope, semitmnsiiarent, 
and of a homy comdstcnce; it forms the only covering of the 
seed, and opens to pvc birlh to the young plant at the'period of 
its dev elopement. The interior of the germ is filled viiiU a rau- 
cila^nouii or resinous matter, the particles of which are globu¬ 
lar. These globules have Wn regarded as the true scnninal 
IMUtidcs; but they are only particles formed from a liquid -sub- 
stante, insoluble in water,*'with vihich it presents phenomena n*- 
-Ticmblftig those of oily mixtures. 
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<3f thiw tilt? UKim’ettt: of ^4ts• doveki^*- 

irt^nt^. «li^upi[cs.#}iiie^t ‘^a^aoiiy of tile «ac that coiv> 

tains it- 1 ^ its Best ' Wlieu 

filatn^i^ ifa«t «?aeiied »(tettak.^y it beg^ to fern ids first 
verticil, which coti^ fortH dlijttb'lAw thciipctoukt «xhiU 
at first only dae ray, ^Wrwa^if two,‘#nd th«i ofcpK^- 
In projitortibii as the filaliyc^t we^bbs^t^t svf^lbgs 

to ftaito fadow the first 4^rticil, m- 

dicle?^. Those radicles jjroloagf «iid: serve, to fix and 

perha^ nourish the f^ant T^he sood retoailis^l^^ attached to 
the stem, so that die organs df tbO/faturefrudificataoH may bo 
seen di^inctly boforeVthe seed has finally separated.: Those se-; 
I'^eral pointe in the fruntification and .germination of this plant,. 
M. Vaticher has illustrated by.,atiitahle descriptive drawings 
This plant possesi^s some interes^t m: a geological view. M. 
Leman is said by our atitimr# to have prov«3, k a paper 
in the Jourrik de4 Mines, ISIS, p, S41,-,lhat the small fossil, 
designated under! the n$me {x^f)g{ynik^ and found in firesh w% 
ter fbrmatbne, is a petrifaction of difiereht species of this agnatic 
plant* In truth, as he ob^rves, thd resemblance between the 
gyrogohite mid the fruit of die oharagne, is perfect In fartlier 
proof of this opimoo, Mr Vaucher remarks#; diat the exterior 
envebpe before described, which at first is.,inWilaginowft, be¬ 
comes aiWwards as bard as poncclain, ao as to insist strongly 
any attempt,to break it: and,.hi (examining th^ Ibtteans of 
ditches, he hosifound great quandtias of the seeda^bf.those plants 
of great whiteness, and iii perfect presei^yation. Stech of tli^ 
seeds aa arc too deeply bhiied to germinate, pre^^e.themsely^ 
for a lot^ time state; but at length^-thfy b<9!iGi^e pene¬ 
trated by earthy matter, and formed into petrifactkms. It 
would be interesting to aacertain if,tlifi.sub&tance gyrd^ 
nites be v^ery (fijfferent ft&efi that of the. $eeds qf th^ pl^ts. 
Our gyrogonites„adds ]H.*yiiucberv am Jmger t^^the of 
the common phmt: biit '^also find gyn^nit^ muth^^naller; 
and there exist, moreover, some’ apedeslbf this genus, »among 
others, that of oimiake, 

parably more large than those which th®>,fubjc!ct of this 
memoir. '.'a \ 
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Tke next irteaimr, Spemiatic Auinialetik-s of diff*^*nt 
aiihnals, by MM* P^eVost and I)«tna% confirms tlu* very sin¬ 
gular facts^disoovbred neitrly a century.^^d a Iwilf ago, by Leu- 
wenhoeek jind .enke^ and jf^an* reca^y investigated by Spal-’' 
lanzam;^' *PW design of tfe niitbiirs ii, to,j^ve a eomparative 
desfsnptitin^^tbeseanimatcuksj^ ai^ mure especially, to prove 
that thiSy aiie the result a ned seeretiem. 'Phu rabbit, guinea- 
pig, hedgdhogj cat^ dog, besme, ram, jgoat, and mouse, were, die 
animals .selected tijpm dm.mammalia*.,.They were first killed by 
dividing the carotid artery^^mid an examination was then imme¬ 
diately made of the i^uid contained in the testides, and in, other 
organs which communicate with the urethra, as dm veskuLe 
senibales, the prostate, and . Cowper’s glands, '^The three last 
organs do not exist in at! animals, but the testicle is always pre¬ 
sent, and seems to be the only otgan essential to the forinaiion 
of the siniimol secretion. On examimog diese several organs, the 
authors found the fluid of the testicle, and of its cfndidyinis and 
vas deferems to contam numerous animalcules, the vaiious fi>rm.s 
and sizes of which, in different animals, they have described and 
delineated in their memoir.* Though animalcules were some¬ 
times found in the vesiculee semlnales, it seemed entirely acciden¬ 
tal, and tlwy regard the testicle as the only secreting organ in 
which these minute beings are formed. The prostate, and the 
giantls of Cowper, in particular, never ccnitained aniniulculos. 
Whatsoever he the nature of these beings, their identity in each 
species of animal, their appearance at the dcvelopenient, and 
through the actiCe cotidition of the genitid organs, and their 
alisencc in sterile male^ seem to «hew tiiat they are the result of 
a true aecr^rjr function, and the active agents in dSl fecunda¬ 
tion. '‘"‘r " ' \ 

Ih Iwfds* and in animals with cold blood, the gemtai organs 
cotfist tmiy 'of the testicles, and their excretory duets. In the 
seminal fluid of the common tiock, the authors found an im¬ 
mense number of antmalciilee,' and in thm also of the drake and 
sparrow. * ^ ' ■ 

Among rte]j)tile% the viper,* frr^, and salamander w^ere oxOm 
mined, and iiinuihemble animalcula? were found in the seminal 
ITuid o!* each. The seminal fluid of different spepies of snails 
and rings horded jtiatiiar results. 

aS 
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JThe. autJbors regret theynciuaiiot «ipeak;eo cbdiwirely ef the se- 
iQinal aiumalci^es of fishes^. Spallaitzaai has des(;ribed and deli- 
0^^ animated globt^esin the milt of fishes; mid'Haller speaks 
of imimaJcules fifrabh^vm a tad:The ohsearvatipjpis dF the 
authors acccad be^^ mthithese of Sj[Mlanzanir are not 

suffiekntly cmnplet& as yet^to wairant puldicatioii. 

The authois^ wuhing to ti^ die elj^tis of c^kain ;8^te on 
the irritability of these amhudculeS) expScK»d them tO; weak dis¬ 
charges of common ekcta^ty, by means of a l^eydmi ][hial^ whkh 
lioon destroyed t|idr vital motion. .Othm% were placed in a4n3r- 
rent of galvanic eledpdty, which produced no alteration in thmr 
movements; but> aftm* a time, the ammalcnles,,collected around 
the positive pole, were immoveable, while those at die opposite 
pole, were as lively as ever. .This the authors found to be due 
to the action of the acid produced at the poative pole; and hence 
fluids weakly alkane, as pure saliva, site most favourable to thtj 
continuance of vital movement in tbese animalcules. Other 
agents, as c^uoxand prussic acid, can be employed only through 
solution in water; and, as pure itsdf sometimes aholislM*s 
all vital movement, no accurate conclusion can lie drawn as to 
the action of those substances on the irritability of these beings. 

The authors conclude their interesting memoir with observing, 
first. That spermatic animalcules have nothing in common with^ 
infusory ones, except in their microscopic size; secondly. That 
they produced-in the testicles alone, hut do not appear in 
those organs, till the dgeof puberty; and, thirdly, That tJjey ap¬ 
pear to he the active principk or agent* of the semen. 

' V « 

f ' r ■ ' 

The la%t m^t^ of this portion of the volume exhibits tlie ex¬ 
periments cf -M, Be Saussure; on the “ Irifluonce ol^Gfen Frmts 
on the Air, before the period of Maturity'’' It was cailed forth, 
by an es^y of ;M. Bcraid> published in the sixteenth volume of 
the AnnaW de €bio^.' iit that essay, M. Bedard is:«^ to 
have apriv^ ^ remarkable results, “ That green fruits, 

like leaves, in the sun; thai^they do not tli^ dec^pose carbonic 
acid gas, ^4 disengage <»xygcn; but thatlii^GWly acti^pu which 
l^y exert on the atmosphere, in allviJejpiods pi their v«^etatidli, 
is to transfoam its oxygen into carbouic acid.” He is even led to 
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believe, that, in equal times, green fruits consume mtH'c oxygen 
in sunshine than in the shade. ' ^ ' 

In his Ifteohcrches Chiinujues sur la Vegetation,” M. Dc 
Saussure fotmcrlj mabitained, in <q)podtion to Ingenhousz, 
that grocn fruits, exfXMted in air to the sun, under c*crtain cir¬ 
cumstances, etmtributed to improve it; and it is the. purpose 

tic Jircseamt memok td confirm and extend tltal opinion by 
more accurate experiments and details, and thereby to assimi¬ 
late tlic action of green fruits upcm the air to that which is 
produced leaves. It is, however, said, that even Ingenhousz 
found, that if green fruits, as pears, grapes, and cucumlxTs, 
wes'e immersed in sprii^-water, and then exposed'to the agimcy 
of tlifi solar rays, they often disengaged oxygon gas like leaves; 
and this is a result which the experiments of M. De Saussure 
abundantly confirm. 

Green peas (pisum sativum), both m the pod, and when 
shelled, were exposed to the sun, while immersed in spring- 
water, from 11 oVktck a. m. to 4 o'clock i». m. One hundred 
parts of the air of the water 

Btfwf the experiment, coDSi<}ted 4f^ the experiment, 100 puts 
of Ox^rgen, * 6.0 consiRted of Oxygen, 3S.S5 

Azote, » 16.5 Azote, 61.75 

Cartionic Acid, 75.5 

A jwrtion of the green leaves of pcaa, placetl in the same 
circumstaitces for the bame time, afforded an air, 

100 pans of which consisted of 5a0 Oxygen. 

• ' 47.0 Azote. 

A similar quantity of the hollow stems of the same plant 
sunUiu-ly treated, yielded an air, which, in 100 parts, 

eontftined ^0 Oxygen. 

. 68.0 Azote. 

I 

These results shew, that the green pods and hollow stems 
of peas, when immersed in water impregnated with carbonic 
arid, and exposed to the sun, act, like leaves, in producing oxy¬ 
gen gas, but in on infiirior degree. 

When rimilar pods of peas were cxjwsed in vessels of atmos¬ 
pheric air, invert^ over mercury for twelve hours during the 
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liight, the suffeilBd a slij^t diihmutica) trf" volume, lost dbout 
4 th of its oxygen, and ac^uiied a qpnsiderdhie pordon of »fiar* 
1)omc acid. V' 

The experiment was next varied/by plating the quan¬ 
tity of peas in nearly an ^ual volume of at3nos|dli^ aiir, and 
inverting the ves^ over water. The Vai|e was tbeh ex^sed to 
the direct action of the solar rays, moderated by bring passed 
through window. As a rihgie day Was hot s^eieik to afford 
a decisive vesult, the vegetables were withdrawn'in the evening 
through the'water, and replaced, eh the* foUoWing morning, by 
others redently gathered. These operations wesre repeated for 
four days on the same rir, to guard against any change occur¬ 
ring in the fruit, and also against leaving it in the air when the 
siin had witbe^ awn. On the evening of tlie fourth day, after 
forty-eight hours exposure of the vessel to the sun, the bulk of 
air was somewhat increased by an addition chiefly of oxygen 
gas and a little a/ote, without any trace of carbonic arid. 

l?^ore tlie cTperiment, the air was com- .iffEcr the exfjeriment, 

posed of Oxygen, - 80t.a Oxygen’, . - - - ‘ SS.1.aT 

Aaote, - 782.1 Aaoltc, - i 789.53 

Carbonic Arid, - , 0.0' Carbonic Acid. - ; - ' 0.0 

'rhe addition of oxygen is to be ascribed to the carbonic arid 
existing ih .the Ituils, and with , them transported and decom¬ 
posed in the vessel. - . 

Thus tlicn the green fruit of peas converts the oxygen of the 
air into carbonic acid during the niglit; and, when exposed to 
the solar rays during the day, it veconver||s,this arid into oxygen 
gas. ■ V ^ ' ■/ 

M. De Saussure also found, that if tlieSe boditJS were placed 
alteniatelyin sunshine and in obscurity for , two entire ^idays and 
nights, the air in the rcripient then underwent sUecMrive .rimn- 
ges, which nearly counterbalanced each other; so that, at the 
close of the experiu^t, it had .aiflered no #her 'de^ee of 
change than mi^it be attributed to erro^ of cibservatkmv 
Still farther to evince the driximptmtioh of carbdniu'iftrid by 
green friiits, he next placed a similar quantity 'of peas iti an 
artificial gase0us mixture, composed of i^moafflieric air and oai*- 
onie acid, and ‘exposed thciu, Arith the same pm^autiohs, of 
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cliaiiging the fruit, to the Action of the sun for iour days. Thit; 
gaseous nii^tute consisted of, , 

Before the exptthnent, • < Aflet the c\|x nmeiit 

Oxygen Gm, - §03«7 } Oxyijcn Giv - SJ 

Azhtc. • < 76.es • 77S 

Cathcmic Adl^, - - 80.0 (’orhonic A(iii> . 21 

* • 1W0.0 J lOJI^ 

So that 59 parts of cnrhoiiic acid had disapjjeareti duimgthc 
oxpentnent, and were rcpJaml by of oxygon gas When 
n hiiniiar cx{a>ninent-was ntadc wuhoui ri'iieving tiu funi, the 
oxyjEfen gas was mcrcased in IS liours from JiJO lo 239 {»«nis» 
and the (iorlauiic acid reduced, during the muk j« riutl, fioui 50 
to k‘Hs than 8 })ai1s. 

Hating obtained these results \utb (leas, M. IX ^aussutc in xt 
had roeonrse to a vanelj of plum (Ileinc Claude or gr(en-g.igo), 
eiuployetl by M. Beraid 'riiis fruit vas gatheied when quitt 
greeru about five weeks iKfoiecomingtoinaiiirit). Wlitiuvjiosed 
to the solar rays in spring water, lliest jiliiins produud ovvgen 
gas, and diminished greatly the pro|K»iliou o*'carl)oi»u ,uj» 1, but 
in a degree less than iht }»easc, man I lie smaller extent of their 
‘‘iirlaee The lea\es of this plum affoided similar results when 
placed in the same circumstances. lu like nunnej,w\hcn <on- 
fiiuxl in air llirougit the night, tins fruit destroyed U" <»xygen, 
and produced tarbomc acid ^ and, on the (onlrary, uiide-'i' txjxj 
sure to the solar rays, it augme'iited the projHirlion of oxygen 
by dcconijKising the e*ailM>iiie ,itiel Ire’tauKd in iiv ^ul>st.llle( 
Again, by alternate cxfwisure m oliscunty ami sou''mH, (he to 
la! ehaiiges in tin* air weie imonsuli rahle, and in an ariifiuai 
atmosphere that contaui'Ml its hulk of imbouic aiid, the 
whole of that acid, during four days t'xjxourf' to the sun, en- 
tiivly disappeared, and was in git at pait repki ed h\ oxygen 
ga^ 

A month after (h^ preceding e\])cnments. othei- ivue inaik 
with the sAme variety of fruit, when within tw'o oi fhrei- tlays of 
its maiiirity. It had now neatly donhieil lU ''i/t, and U'lng 
m this state confined, for twTl>e houi-s ihrongh tin mght* lu a 
recipient of common mr, It dcfc-lonefl n jioition of it'> oxygen, 
*bnt less m quantity titan at an imHut |«'riod»ot it-, gtowlh. In 
sunshine also, during twelve hours exposure, n ridufed. m a 
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‘8l9iail degree,quantity oxygen, and ^witJMfed 
In an artificial of jgase#, containing ijpart erf earbo- 

nic acid, in which the «x|)ei^eat was ccaitinufid‘'throiigh the 
day night for Ibur days, with the same plant*, t|i© eadbonic 
acid ia great part diBappe^^,^. :^dl^ the oxyg^ wan in a small 
degree, diminished. , , .■ ^ ^ 

f Experiments were next made pn tlm^rab appln wia- 

lm}i whkh, though it be green’lexti^ally, has within a white 
colour. -When exposed to the sun ia vessels trf spaing water, it, 
almost entirely, decomposed the caihonic acid, and produced a 
corresponding quap^tky of oxygen gas. In experimeitts with 
this and similar fruits a weak smi is required ; for a very vivid 
one cKciics fermentation, and gives rise to different results. The 
leaves of the same tree disengaged oxygen very rapidly if the 
sun was vivid,, and decomposed entirely the carbimic acid gas. 
When confined in a redi{»cntof air through tlm night, the fruit, 
ns in other instances, reduced the qiiantityof oxygen, and form¬ 
ed carbonic add; and when exposed'^ternatcly to night and 
day for forty-eight hours, the air lost only a very small portion 
of oxygen. In art^dal mixtures, wliieh contained about g’gtlt 
part of carbonic acid, the proportion of oxygen was augmented, 
and the quantity of carbonic acid greatly reduced. Except, on¬ 
ly in extent of poivcr, apple'^, therefore, exert the same action 
on the air as their leaves, 

• Green grapes were next exposed to llie sun in spring water, 
and produced an air, which, in 100 parts, contained ^9 {Mrts 
oxygen, and ’?! azote. The leaves of the grape, in the same 
«circumstances, produced airnost precisely Nhe same effect; and 
similar results were obtamed with the green stems of the vine. 
A bunch of green grapes, ccwidn^ an. air tlnough the tdght, di¬ 
minished its oxygen and produced carlKmic acid. ; fn tlie sun 
also, after forty-eight hours exposure to a ^rqiig light, the oxy¬ 
gen of the air was dimini^ifid by sour grapes, and, a portion of 
' carbonic'acid formed'; and when allerntkely exposed by night- 
and day,!for fonrdays, to the succesave action of light and dark¬ 
ness, ihc ^ygen of the air was partially destroy^, and a little 
carbonic acid produced. Tf tlie grapes remaiiiod attached to the 
branch, wltile confined in the vessel and.exposed to the siiceesT" 
rive action of light and darkness for twelve da}**, the air of the 
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vesaei lheD'em)t£^d na cat‘]i;K>tik:.a(9.d^ but a small excess, «(|Ual 
ta jSffth di oxygen gas;, duidxjg tbis time the grapes had tripled 
their bulk, mad exhaled a considerable quantity ol‘ water. The 
leaves also, which jadhene to a plant, having its root in tlie soil, 
aSbrd a like result In ab artificial atmosphere containing g’glh 
of cjarbohio acid, a detodlWd bunch of grapes, exposed alternate¬ 
ly to the sun and darkw^ for lour nights and days, decomposed 
almost all the acid gas, and axigmented the oxygen. Buring 
the night, this fruit consi|uuxl Jess^cotygen as it 3|>proached ma¬ 
turity, and disengaged also less oxygen in ainshiue through the 
day. When confined fm'-.foor days and nights, and placed al¬ 
ternately in sunshine And shade, it poduced’little or no change 
in the air at the period of maturity. To m^c a comparative 
estimate of die clfects produced on the air by sour and ripe 
graps, two cxjieriments were simultaneously instituted and kept 
up for five nights and days. They gave the following results: 


' 

Atmosphere of 
the f^'cen and 
ripe grapes 6e- 
experi- 
nuiot.' ' 

Atmosphere of 
green grapes 
after experi¬ 
ment. 

Atmosphere of 
rij[M! gra|K!s af-. 
ter expcjri- 
ment. 

Oxygen gas. 

210 

199.4 

202.S 

A/.oic, 

790 

79S.6 

792.1 

Carbonic acid, 

0 

0.0 

7.3 


1000 

995.0 

1002.0 


These results, obtained three times over, indicate tliat the 
portion of oxygen removed by the green gra|)es is not represent¬ 
ed by a corresponding quantity of carbonic ackl; while the ripe 
grapes, according to M. Dc Saussure, appear not. to act on the 
oxygen, since it is evident that the small portion of carbonic acid 
left in the recipient might have been decomposed in this, as it 
was m a former instance. 

That grapes nearly rip stib retain tbe pwer of decomposing 
oarbcHiic acid, M. Be Saussure farther satisfied himself by the 
the foUotring experiment He confined a prtbn of this fruit 
when nearly rip,< in . an artifickl atmosphe're, which contained 
j*uth of carbonic acid.'' ,The expriment was continued for four 
da;^s and nights, at the end of which time, nearly two-thirds o£ 
the acid gas had disappeared, and a prtiqp of oxygen gas was 
produced. And from this and other expri^imts, it is inferred, 
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that green frdkje'deodfnfx^ xniieb %ss cAri^’ic aeid.thon g^n 
leaves in tlie snnj.hut ninc^ tli^ «pfraacb wa- 

tiirity* '- 


-! iy. \-,''hHnr, 


" From the forcing cxpe9e^tifints|>liie>milhor gene¬ 

rally, that .green fruits act.ulitm ihcl. air, both in sainsfaiue and 
in darkness, exactly like green li^veS, but in a smalkr degree:. 
that, durii^ the night,'t^y .c»a$e'Jhe^,n(xygen^^ thmr atmos¬ 
phere,to di^pp<^, and replace k by (carbonic acid, which they 
in part dhsorb, but that this power k cxei:^d jn a less, degree as 
the fruit approaclws matudty: tha^ on die contrary, whefi ex¬ 
posed to the sun, they set free, In whde or in part," the bxygen 
of the carbonic acid atisbrtwd^ through the night, and leave not 
a trace of tms acid gas in their atmosphere: that gretsn fruits^ 
detached from the plant, and placed alternately in sunshine and 
in darkness, product little of no change,^ eithm* in, the purity or 
volume of thor atmoi^phefe: that in sunshine, fruits also possess, 
like leaves, the pbwef of decompoethg carbomc acid, when add¬ 
ed artificially (o th«r atmekphete, but that this faculty of de¬ 
composing carlK>hic‘acid diminishes as tliey approach maturity! 

Beside these conchisioiifs, which sdem to be fully warranted 
by the experiments recited albove, M. De Saussurc seems io 
think, that, in their soim stke, ^een fruits assitoilatc a portion 
of tile oxygen of the carbonic acid which th(^ decompose; while, 
as they approach maturity, no such assimilation of oxygen takes 
place. And thus the passage from the add to the .saccharine 
state appears to shew, that the 'acidity of the green has re¬ 
lation to the fixhfiori' of atmospheric oxygen, and that this acidity 
disappears when the 'fruit derives only caVbcm from the air. 
The author believes also, that, during- their growth, fruits ap¬ 
propriate .oxygen and hydrogen, the elements of wattef, by 
caii-sing that fluidtb lose mlt^uid'state. These c|)inic)ws must 
ho regained ate reding on more dbiihtful evidence.' 

In cctnfcludidg his essay,'M.^ De Saussure Suggests !|omd'eau- 
•tions in c^nductin^ the j^xperiments, the neglect of \<'hieh may 
have giveif#lse#tbe crroneoUi^ results obtained by M. Berard. 
The vdlume oi air employed in these experiments on fruits 
shcnild-exee^ thirty ot forty times that of the fruit; and the 
hcoiififf power of ih^solar rays should he modeiafod. .If these 
precaiftions'are n^lectcd, many fruits vitiate the air, even in 
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Mun^huitv iionning^caiixaiic aeid. In tiu* experiment«. of M> 
Bmrd, the fniits were confined n» a Apace that (bd u»t e\c<jrd 
hut SIX or eight times tlieir volume, and the >e.ssel mjs so narroi^ 
tliat tlteyjimbt have Mifihred from contact Milh iK heated fridefc. 


\ M 1 . X11 .—(d iM»vrv^m imult W Pori Jutmhj 
on thr Kofi/t Pmtaf ^ jAmaua, 1819 und 18ii0. Bff WIl- 
i tAH AitNOLii, M. Dm Memlier cif the W emcnaii hticiety.* 

X nxi) not at fiist think of illuAUatnig the annexed tablets hilIi 
more ohst‘r\<it3oiis» than Mere to Iw j»ecn at one glancef, as thetie 
slievv the \arit>us {WculiaritioA and phenomena of the north side 
oi Jainaiea; not did I intend publishing them, but having com 
menced the okvnatumb for ni} oMn batisfaclion, at an enrh 
{X'riod, I wa'‘ encouraged to carry them on, vith the viom' of as. 
tert uiiiug two imporiaut facts?,—First, Whetlitr the nuxiu had 
any }»;iiticular mfiiKnux* o\er the bcasons; and Sccoiidiv, Which 
of tlu l!>t4‘lson^ were iatonrable, or imfavoumble, to Ihnopean 
coiiMiiutiom 

Tlv* prevailing wind's, on the norOs side of Jamaica, are ncai 
ly uniform thioughont the year, that is, one year resewbUs an 
other, with regal'd to bC'asons, which^arc always anticipated, ami 
the planteis regulate their crojis ac< ordinglv. From what 1 ha't 
oliserved duuug senen tears careful observation, I am enuhlid 
to sa\, with some degree of certainty, that, itnin the inonih ot 
rlanuaiy to ilie month of March, stiong northerJv winds ma\ 
Ih’ ex|Mrlcd, which continne to blow haid for three, tne, and 
seven days, without ceasing day ornight, not unlreipiejitly at- 
lompanieil by squalls of tain and hail. 

April, Mav, and Junes a*'*’ generally mild; and the sca-hm/< 
fioin the c'ust, varying a point or two to the noilhwmd and 
soutliward, luiiformly sets iii alKiut 9 v m. ; and soincHiines a 
tnoderattv refri'shing current until 5 r. w. 'Pins is gene rally suc- 
c'wded by cool, exhilarating breeros fnim the iimd, almost ait 

• llc,d iHiiore the Werneriin N itinal Hislrui sonct'j. 1 >tli IIw 
•I Thr Tnl)I<^, rp bi Hi Ainotil, Dotumd v UiMi pnliiuhi 

«pe(Unpth( vcitbci, nlOrlj c( H'nU h^t^^ b'tuc'f'Hn in n»ri i\mir *n 
jrroriM moil ‘i'< Fl» 


u ' 
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tl^ night 4ay< and m- ns id herad^ 

dured by the European witlitjut ijn»Boni?i;enienc£'^danger, if fee 
does inert inmudo-usiy expg^^iraiwlf at aighu I' - - 

Jaly^, August, and^ Sejrtt^Wr^- the «taos1: ’'»4try mfehths 
throughout the year,yiand both de^ nigiit. 

The breejses that generally jfaTertir; as;d«ting the day, set in so 
late,, and ai‘e so ligltt, that the hlhahittots a^e ^ad to ’keep 
within. There is little or no breejaj at n^t; and, as may be 
seeniilroin the Tables^: the thermometer is bigb,ei- at ibis than at 
any other pm'ioti during the year, >fod.i^ not tpijh*equenUy known 
to rise, when exposed to the sun, to the incredible hei^tof 185“^ 
of Fahrenheit. There is very' little variation during the twenty- 
four hours; the mereuiy seldom fajls in the night more than 4* 
or 5’ Lightning and thunder are very frequent and terrific du¬ 
ring these months^ and often do eonsideraWe mischief, if unac- 
comp.anicd by rain. This, however, is seldom the case on the 
north side of tf.amaica. 

I look upon d«s period to be the most trying to the European 
constitution. The days are sultry; ^nd the nights .arc equally« 
so,—preserving aljgaost one uniform >siiid continued <^presave 
licat for the twenty-four hours, 

K' any season calls forth the energy, the prudence, and cau- 
liouvS care of the individital, it is this; for it is but too obriious, 
that what might be done vyitli impunity in the. cooler months of 
January, &c., would occasion certain death in this period. 

October^ Novemlier, and December, are the months when: 
rain,may be expected, jvhich never fails ,to cool the air, and is 
certainly of astonishing benefit This is de^gnated the ram^ 
season,’ It sets in about the middle or latter,*end of . Octobm;^ 
and continues until, the approadi of northerly winds, whi<^ are 
sometimes known to prevml in December, and arc by nu means 
unwelooQie. , . " 

These are the months that are also looked upon as the hurri¬ 
cane periods Earthquakes, temp^ests, and storms, frequently tdee 
place. Some awful anddesolating vidtations have occurred in 
different^ parts of the island, leaving melancholy records of inr* 
numerable misfortunes. '• 

The period from ,jhe month of NovmbeT to April I lc»k 
uptm as exceedingly bealthyl The prevailing winds, and the 
comparatively low temperature,, render the climate nearly simi- 
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ku*. to that of sout^xxf France/ftBd catisequently very toiersMe 
to ^'ery icoa^l^Ucai., ' v " ’‘. ^' 

In they^ar 1815> a y^ery rematlcal^ circumstance was observed 
resp^mg tbe height pi tfeethennometcr. On the 18th October 
adreadfi^hiimcane visitcMiaUpartsofiheislan accompanied 
by two Sfifvere shocks of an earthquake. During the contmuance 
of this alarming vietadoti the mercury scarcely varied a degree. 
At noon, on Wednesday,, it was seen at 76% and not until 
the afternoon of Friday did it alttsr, when it rose to 76% whilst 
it nmy literally be said to luive blown from every point in the 
comp^, with iitereasii% torrents of rain. . 

I. * '' 

I 

TABLE ^emng iJie State qf 41^ Thermometer at Port AntoniOf 
, taJeen twice ce-day, at Sun-rise and Noon^for the year 1819, 
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TABLE Atcwln^i^B Siaie XhsrfnomMBr g/b J^ort Ankhfm^ 
taJetni iwke a~day^ ^aCSim-rm mH, Mmn, for, ^ ^/ea/r VS^. 



Ob»ervatwm on tlie preceding TcMea^ by Dr BiiEwaxisiu 

If we assume that the u*nij[iei^ture at Sun-rise ^nd Noon gives 
an appro:^un^e tlie mean temperature of the , day, we 

shall have t|tc,Mpn Tempefature.of the different mphtbs, at 
Port Antonio, as follow s :—r . 

1 ' ■i,,: ■ ■ - ■' , ' ' - 

, ' ^ieqn TjEfoperMure Months 


January,.' ?- 

>• c •« ' 

7T.8 

July, ' 

80.0 

Febniary,.; 

« 

•74.2 

August, ■ . - - 

79.8 

March, >< 

'* • 

74.4 • 

September, .. . • 

80.B 

AptH, 

: v: 

'.75.3 

October, •' 1 .. 

79.8. 

May, 

77.8 

November, - 

7ft6*v 

June, ' . - 

• «■ 

78.7 • 

Decern^, - j >• 

78,0 


Mean temperature of the year 1819, 


77.78 

































































































































M. lit utkiit m Hittkgmy. J^50 


Mean' T^p^aiUre of Mmlhs for ISfiO. 


' 1 k 

Janaary,.,- ' - 

■ i4.0 ' Jilt/, 

' 79.5 

Ftteiaiy, - 

•* " '^r"t5.0' ' AngtU^ 

79.0 

March, * ' , 

'J 75,1, Sc^ptember, 

80.3 

: A|irti, ' ' . ’ j.- >■, 

.October, 

79.3 

May, /*;' 

- 76.7 . Kovemlier, * 

77.8 


’ . ' ’ fte.2’ llceeuibef. 

74«8 

Mean teinpmtiu'e «rfjihc'year' fi$20, , - 

■ m 

, Mean' of the years 1S19 and j 82p, . 

, - ' ’ 7T.5 

temperature cakulated from Xh- Brewster's form«« u 

- 75-08 

la *, on the supposiO&n of *tWd|)oks of maximum cold, ( 



Diiibmicu butwci'n the obsemd and eaiculated irmii tef&fwMures, 2.18 


This difference is obviowsAy owing, in a considerable degree, 
to Uic circumstance, Umt olm*rvatUms made at kui-rise and noon, 
give a teim>er»lure holier than the true mean temperature of 
the day. 

When wc consider that tlie climate of Port Antonio is in¬ 
sular, and, thereforfe, mtei'is, paHbnSt warmer tJian a conti¬ 
nental oiie, it is manifest that it is considerably tempered by the 
influence of the ti'ansatlanUe pole. 

The mean temperatui'c of Kingston, on the i^uth side of the 
island, has been estimated at 8(f of Fahrenheit 


Art. XIIl.— Jfccoww# of the Natrm Lakes ^Hungary^ qftlw 
PiteJistane of Triimch ^ Saxony^ and the Minerak^ktid 
School cf Freyherg. ; By J. S« >Beu^ant, Chevalier of the 
Legion of.Honous,&c, &c - 


NathoIj, which in Hungary is named Sxek wi (sci de la/- 
trine), because it was at first cohlbundcd with saltpetre, txscurs 
in gr^t abundance in the hinghbdurhood of T^bretzin, where 
it is tkmtaiiaed in solution Ui the marshes and lakes which ex¬ 
tend on all ados into the plain. It ia found all along, in greater 
or* Jess quantity, from die plains of Szathmar to those of the 
counties of Bacs and Pest, as wtII as in those of Siuhlv^issen- 


* NStnely, T -.s B6^.3 sin ; D being the distance from the tmuatUn- 

,^c p(])e. The I:ong« of Port Antonio is about 7'6“ S' Vij, and the Lat, IIP'S' N, 
See Edinkurgh PraiuachW, vol, ix. 215. ^ 

f From his Travels id Hudgwy, just i»ublistted in, Paris. 
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b«i^ and ctf Ck|(^&)>urg.; i)ut it b moie 
Defaretzin and Nagy-vai^ ^ia|^ ii long Isiee^ c^;^n^^.iti 
laik^ whloh^di^ up .in &umineri|: and wBero it also el9ore»ces ai 
that season on the surface the ^^pi^d. .These siine efio- 

resceuoes, which in the, middle of summer re^’rable h^ps. of , 
snow^ hav^ ^ven n^, to the ni^e of White Lajkes (Fejer tdj 
which,.is applied to those, mai'shes. They are renea>ed at the 
end of! titree ^ four daysM^rdiemg reniovi^; so that, diping 
the whole ,, summer season, con^derable quantities are collected, 
which arq aft^ards carried to jpel^retzin^ as wdll for the 
nufactuce <rf*,soap as for exportation/ ,,lt appears tliat tlie quan¬ 
tity collected annually amounts to upwards of 10,000 quintals, 
and an infinitely gieater quantity might be obtained, as there^ 
are very many rich lakes which are neglec^ oh account of the 
remoteness of’ their situation. . „ . . 

Similar Lakes kmwn in other.Paris (jf the Tiie ex-' 

istence of natron in' the midst of plains/ in the waters of lakes 
and marshes wliich cover them, is one" of the most interesting 
facts in geology. It is not in Hungary only that this pheno- 
mentm preseaits itself< we find it every where in the midst of the 
vast desjerts which occur in so many places on the surface of 
our globe. < All„ that we know of this mineral production in 
Egypt, in, Arabia, in Persia^ in India, in Thibet, in China, in 
Siljeria, in the plains of the Caspian and Black sea^'in Asia 
Minor, and nt Mexico, evinces that every where.it occurs with 
the same and in the mmp circumstanced; every where 

is it found in the midst of sands mixed witli marl and clay, and 
is accompaiued,. with wny other salts^ of which the most con¬ 
stant’is otnnmon salt. Those natron lakes of Hungary which 
are the, nearest tOjUS, and those whkh may be visited wi|b 'most 
facility, were wed adapted to excite mj curiority; but jit is very 
difil.cult.tp col}(^t, in the^,midst of tho^ plains/which do,not 
pre^nt a single ravine, a sufiicient number of facts fd lead to 
the .solution of all the questions which might be proposed. I 
have returned to ttebretzin with ^ little certainty on this sub¬ 
ject as when I left it, even after perusing the indicatibns pre¬ 
sented by various pubheations regardii^g it; die continu^ rains 
which had prevj«^ly taken place, had so bi*nken , up* the**’ 



Mr Beudant on the Natron Laha nfHungtinf. S()i 

^Ikind, that it was with much difficulty I could proceed to vc- 
rif|llhc principal circumstances which have iK'cn described. 

Situatimi and description nj these Lakes .—It is between I)c- 
bretzin and Nagy-varad, and especially on the heatlis in the 
neighbourhood of Kis Maria, that the lakes from which the na- 
''"Iron is obtained may be best seen. The whole ground alKUii 
them h covered with salicornm^ salsola, and many other mari¬ 
time plants, which are also collected for tlic j)urpose of extract¬ 
ing the salt by burning. The soil in wdiich these plants grf)W is 
a micaceous qnartzy siind, of a wdiitish or greyish colour, ins- 
])regnated with saline matters. At the margin of the lakes 
there is found a clayey substance, of a grey colour, becoming 
black when nujistened, which is always more or le.ss mixed with 
gravel. Tt ajjpears that it is this matter wdiicli forms the soil 
(»f the parts where the waters arc nioie jiartieukirly collected. 
It effervesces with acids, even after the carbonate <«f noda hiis 
been reniovtsl by lixivialion, which is caused by the )n-csetK*e of 
a little carbonate of lime, the quantity of which was six parts in 
the hundred in the specimens wiiich I collected. TJiese lakes 
or marshiCs, which in general are ^erv shallow, dry up almost 
entirely in summer; hut when I visited liiem, they were filled 
with water, in consequence of the rains which had taken plai'c 
on the preceding days. These waters were turbid, of a greyisli 
colour, and pi-e.sentcd a slight tinge of red, when, on settling for 
some time, they had (ie|X>8ile(I their mud. 

These fuv the only observations which T have hoc‘n able to 
make, although I walked along the margins of tln 'i' lakes du¬ 
ring a whole day; but the surface is every where continuous, 
and not a single ravine occurs to enable one to study with iporo 
precision the composition of the soil. It will lie necessarv, in 
order to understand the phenomena presented by this soil, to 
dig some pits, or to take advantage of tbo.se which have occa- 
sionally been made for wells in the neighbonrb(Kxl. Biutkcrt, 
who w^as for a long time employed in extracting the natron, 
and w'ho had opportunities of more particularly examining the 
soil, asserts that the .sand .sometimes includes pi-sifonn |iron- 
orc, that it is never more than four or fiyc feet deep, and 
. d‘atvit rests on a bed of blue clay. IlcS informs us, al- 
VOL. VII. NO. 14. OCT. 182S. ‘ > 
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St), tlial the greater number ol’ the lakes are dried up at u)i|r 
summer, and that the natron which efllorcsccs at the sui^e 
is then folloctcd. The efflorescence is renewed at the cad of 
three or four days, and it may then be collected anew; so that 
a great (|uantity may b<' collected in the course a siiininer. 
But there are dee])er parts where the wafer never dries u}), bur 
contains a great quantity of curlwnafe of soda (00 or 60, in die 
WK), aceoniing 'lo RuckCrt), which cryslalliscs during the cold 
nights of autumn. This saturated wafer is conducted to the 
tua nil Victories, and reserved for the laliour of winter. 

Kxainmat'i07i (f'lhr Natroji collected .having an oppor¬ 
tunity of seeing the efflore.sc‘ences on tlie ground where they art* 
formed, I examined the natron Avhich had been previously col- 
it'cted. It was mixed with a pretty considerable quantity of 
gi’ey argillaceous mattci', and coulainod much muriate of soda, 
as well as a certain quantity of sulj)hate. 1 hatl afterwards an 
opportunity of seeing it with the pcasiuits in she Grande Cu- 
manic, where it was also gathered in the marshes Avliich border 
the Theis.s, and it ct)ntaincd the same salts also, although in less 
quantity. I made the same observation on the natron galbm*d 
in the plains of the I<ake of Nevfncdd. It tlierefore apjiears 
eviilcnt, that llie <-arbonate t»f ^;oda is never pure, and lluu, in 
Hungary, as in all the tuher jilaccs where it is found, it is al- 
W'ays mixed with muriate of soda, in greater or less quantity. 

Origin of flte Such are the facts which I have been 

able to collect in the midst of those desert plains, w'here the geo- 
being able to examine only the upjjermost j)cllicle of the 
globe, finds himself suddenly arrested in the progress of in¬ 
quiries which might prove of the greatest interest. The prima¬ 
ry object which presented itself here, was to determine the ori¬ 
gin of this immense quantity of natron which is daily efflorescing 
at the surface of die earth, and which is found every where in 
the waters which cover the plains of Hungary. But the data- 
which we ptissess cannot permit us to say any thing with cer¬ 
tainty on this subject, and we arc limited to more or kss pro- 
bablcj conjectures, winch, however, deserve a certain degree of 
attention, because they are deduced from facts, and rest upon 
no hypothesis. I^ckcrt was of opinion that die sub-carbonnte. 
of s(k1u occurred amcady formed in the sand or clay, at a ccr- 
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tain d*'pUi, alon*? with the different salts with which it is mixedj 
and that the waten, by filtering througli the ina‘-s of earthy in 
order to regJtin tlioir level, laid hold of those substances, wdneh 
they carried to the surface of the soil. This ojiinion is, in fact, 
^ jltat which would tiaturally present itself to the first observers, 
because it is the most simple; hut it cann«»t lx? sup]v>rted by 
any positivji obscM’vation, because no pits liave been dug wbicii 
might confinn it, in the different p]act>s whcic t!>e r.atron ap¬ 


pears at tlu' surface of il»o soil. 


But further, ilua’c is no ar.alo- 


gy to give it countenance; for nowhere, in tl>e deposits of rocl<- 
silt, whetlnr of tl<o more ancient or more modem Lind, is carbo¬ 
nate of soda found ; and,lastly, thewaft*rs ofoiirscas ’.vliich depo¬ 
sit their salt uj)on the sln^res, are e({uall'y destitute of any truces 
of it. N.oiv, v;o find, h.owevcr, that in ihi.-^ lutrc-r case, natron 
also is lonncd, altf'oiigh tii small quantity, clHorescing at the. 
.surface of the s(>i] ; and here its origin cannot he attributed to 
ary llfing else than tlu* decomposition of the muriate of soda. 
A\c biHHv in fact that this deconuKisition ni.ay take place 
tlu'ougb tlie egency of several means which differ IV,mi each 
otlier only in the (pnekness or faedity with winch they ojierate. 
Advantage has hceu taken of tins in the manufacture of artifi¬ 
cial sulMvarhouatc of soda, in which several methods, more or 
loss a<lvantagoous, have been successfully cmpkiyed. 

It is, ibcrefoiv, also in lli<^ natural dccom]«)siti<)n tjf nuiriatc 
of soda, that wo Jire led to sock the origin of tlie natron which 
tKanirs in such abundance in the vast plains of our Continents, 
It is thus that M. Bertholk'l has exphuned in a inanuer extronie- 
ly probable, the formation of this salt in the valley of the natron 
lakes in Egypt. This learnc*d cl einist has shov^ n, that fI is 
owing to the reciprocal action of the muriate of soda and carbo¬ 
nate of lime, asf?i.sted by the efflorescence, which determines the 
successive separation of the carbonate of soda ; and vvhich, by 
tins means, allows the decompositon to go on ad mfinitnm. The 
insjiection of the places gives every probability to this explana¬ 
tion ; for the Jakes c-ontain a great quantit^^ of muriate of soda, 
and they occur in the midst of a calcareous formation* the 
rocks of which project here and there tlH-oi4glt the sand which 
•<'t4fcr them ; masses or beds of gyp.suni '.4so occur, which 

s 2 
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probably accompany the deposits of rodk-salt which the waters 
tf^verse before airiving at the lake^ This explanation appears 
to me also to agree perfectly with the nature of the lakes of Hun- 
^ remarked, that the richest of them occur in 
the eastern part of the great plain, at% short distance from the foot 
’pf the calcareous mountains, which form the advanced posts of 
"the great mountains of Transylvania; and in the middle*; or at 
the back part of which, there are found considerable masses of 
salt. Farther to tlie west, the plain is filled with deposits 
of coarse miirine limestone, similar to those of the ncigh- 
Inmi'liuod of Paris, which are seen in many parts about Pest, 
and which, probably, extend deep benealli the sand, which covers 
them from observation. The carbonate of lime appears to Iw?, 
bcsitles, very abundant through the whole plain, since it is daily 
deposited at the l)Ottom of the marshes, where it forms beds of 
greater or less solidity. Lastly, In the plains of Sthulweisscm- 
burgh and Oldenburg, where natron apially occurs, there still 
exists considerable mountains of compact limestone, or dc^wsits 
of coarse marine limestoaie witlt shells. 

., Thus, in order to explain the daily fonnation Of natron, it is 
only necesmry to -admit, os .every thing indicates, that a gi*eat 
. ^lumtity of muriate of soda exists iij. all tlie plains of Hungary. 
But it is, perhap, possible to go farther, and to trace these sa- 
^ liferous deposits to those which exist in so great abundance in 
Transylvania and on the frontiers of Marraaros. It is evident, 
in the first place, that the salt deposits of Sdget and ofWmia^ek, 
are prolonged into the valley of Theiss; that they are those wiiich 
occur at Tojiabonfe^vay at Scmdorfalvay alid which produce the 
sfdt Springs of Huszi, Yisky &c. These same dejxjsits occur in 
the valley of SmmoSy as well in the mountains which form the 
rigla side, .as in those which are seen on the left, and which 
stretch to the plains of Hijngary. i^er this, it becomes almost 
impossible not to assent to the idea, that the marshes of the 
county of ^zt^himry which are found in the same line, and at a 
short distance from the last works, should also have the proprty 
of Aifnishing both muriate andcaTbonatc of 8<xla to the same sa¬ 
liferous deposits, ^ich, would form in this place the soil of the 
plain, where foey^ould be necessarily covered with sandy do- • 
po^ , Tlie same necessarily applies tO the counties of 
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and Bihar, which are contiguous with the former: ai^ it is 
posable that die argillaceous matters whidi occur at the margiat 
of the lakes near Debretzin, could be any thing else than sali^ 
rousclay. I may remark with regard to this, that the greater 
number of saliferous clays which I have had an opportunity of 
se^ngj contain, like the argillaceous masses of the matins of the 
natron lakes, a certain quantity of carbonate of lime, and that 
they are more or less sandy. These mixtures naturally assist 
the decom|K)sition of the muriate of soda, the one, by direedy 
furnishing the substance which might produce it, and the other, 
by rendering the mass more }x>rous, and thus facilitating the 
efflorescence of the natron. If decomposition does not take place 
in mines, it is, without doubt, because the heat is not suffldent^ 
ly great, nor the moisture copious enough; and especially be¬ 
cause the air cannot have a sufficient circulation. It is probtible, 
that on cxjx)sing to the day the refuse of salt mines, thfey would 
also form carlnmate of soda. However this may be, it is not the 
less remarkable, that on following these plains, where die mihi* 
ate of soda is constantly found in the waters, we amve, without 
discontinuity, at masses of salt, which are the object of constd^' 
able woiks. 


Sulptiate of Soda .—Admitting in this manner the prolonga¬ 
tion of the saliferous de{X)sits in the plain, the formation of sul¬ 
phate of wxla may be easily explained; for it is krniwn Uiat the 
saliferous clays always contain nests of gypsum or sulphate.of 
lime of greater or less size. Now, it appears that die muriate of 
soda must lie deconij^ost‘d by the sulphate of lime, in the same 
manner as by the ciirbonale* the result must be sidphate of 
soda, which effloresc^cs also at the surface of the ground, *We 
know, from the experiments of Gren, that this decomposition 
is pardculaily active in winter, so that it must tfe place parti¬ 
cularly in the waters {earn meres) which remain at the bottom 
of some lakes. It is probable that it was to a dccomposi- 
tion of this kind that the sulphate of soda was owing, which 
formed at Dieuze, in the scliiot and residue of the co^j^^«^ 
thrown out in heaps of considerable size; at the ftwt of wmchy 


M. GiUct dc Laumonl observed, in the wiiite'^^of 1790, a ^ring, 
of water impregnated wath sulphate of sodt- But besides the 


sulphate of 'lirae^^ i,t^ i!<- possible. that thcr^-,exists , ip thcL waters 
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a conaderable quantity of sulphate of magnesia, the, decc»ai‘>. 
portion of which by the muriate, e(|uaily at a low, temperature^ 
is still more easy. Gren discovered that Uie great quantity 
of isulphatc of soda, which formed in the salt barins of Saxopy, 
during the winter of 1794, was cliiefly .owh^ to sulphate of 
magnesia. It is to be remarked, that there also in fact .^xi.sta 
much sulphate of magnesia in the plains of Hungary, to which 
little aitention is paid. 

-There exists, in the plains of Hungary, another 
salt, whose origin is perhaps of more diflicult explanation: • this 
is saltpetre, which occurs, as it would ap^tear, in very great 
quantities; it effloresces also at the surface of the ground in the 
counties of Szathmar, Szaholez, and Bihar, as well as in the 
plains of Stulhweissenburg and Oldenburg; a sufficient i|[uantiity 
might be collected to supply all Hungary and Austria, 

In 180^ nearly 7000 quintals were extracted for government, 
although workhouses were not erected for collecting ail that 
might be got. 

Ruckert thought that this salt must lx* a mineral production, 
and he was led todielieve that there existed a bed erf* more tliau 
sixty leagues in length by tw'cnty-five or thirty in breadth. The 
principal facts on which he founded diis opinion were, that all 
the wells which have been dug in the eastern part of the great 
plain, afford only nitrous waters, and that the saltjietrc which 
effloresces at the surface of the ground, occurs in places where 
it does not appear that animal subsUinces could have contributed 
to its formation. . I must still dissent fronj him with regard to 
this; for I observe, on the contrary, that there are in this 
country immense herds of oxen, of buffaloes ainl horses; which 
must contribute in a great degree to the production of this salt. 
It appears to me still, and even after what Ruckert says, that 
the waters of the subterranean springs contain but a very small 
quantity of this salt; and it would not be surprising were^ 
found to be the result of the infiltration of the surface>wjftcr. 
As to^the rest, the existence of saltpetre in the midst of heaths, 
and in a multitude of otJier circumstances, is a phenomenon 
whitli still requirei^nvestigation. We know tliat this sah>.Iarms 
in abundance in alUplaces wliere animal and vegetable ma^rs 
in n state of decomposition arc found united;, bujt h is not tser* 
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tain that what is naturally formed is tflwap in the saWi^'ca^. 
It is ^especially very diHicult to adapt tliis explanation td lS# 
fonhation of nitrate of potash in cerito caverns of caicareoiis 
mountains, as, ftn* example, in the nitre-mlnc of in Pck 

land, and in i)tliers which otcUr in many parts of the ^ino 
country. ’ 

Oil the Piichstone of Saxony. 

- VaUey of TViftweft.—I come now to the Valley of TrilAitckf 
which opem into that of the Elbe, at Meissen, ai»d which is de¬ 
serving of particular attention, on account of the ^eat masses of 
{ntcliatone which it presents to the observer. On .entering the 
valley by Meissen, the first rock that occurs is syenite passing 
into granite, like that of Dohna;, Init at the distance <d‘ three 
quarters of an hour’s walk, a particular kind of pcjiphyry Ix'gins 
to appear, of a brown and sombre hue, which includes a great 
number of small crystals of lamellar felspar, sometimes even a 
little cracked, and resembling glassy felspar; brown mica with 
much lustre, also occurs in small hexagonal lamellm. These 
rocks attract the niagncl, and have a certain analogy witJi some 
varieties of porphyritic trachyte; in soin.» parts, they have a 
tendency to divide into thin folia; in others, the mass is less 
divisible, and assumes an eai thy character. These porphyries 
constitute a great part of the mountains wliich border this val¬ 
ley, and continue a great way on ascending toward Freyberg, 
until at last we arrive at ai'enaceous dejxisits of argillaceous mat¬ 
ters, having more or less of a porphyritic structure, (Tho»i- 
stdiii, porphyrartiger Tboiistein). 

But, in following this valley, we find on its left a small tVans- 
vei'sci valley, where the pitchstones moi-e particularly occur. 
They fctt’in a pretty large mass of rocks, raised,upon a consi¬ 
derable elevation, and which, from its position, appears to rest 
upem the porphyries just mentioned. In the Ixrttom of the val¬ 
ley,. near the baths which have Iwxjn erected there, we find an 
argillaceous rock, with a white or reddish basis, whiclj pre- 
sente spots of a deeper ced colour and irregular figure, and in 
which crystals of felspar and quartz are -^ibservetl here and 
thew.. These .are claystoncs, (Thonsteiu), more or less dis- 
tiip^ly porphyritic (Mimiwrphr, Brong.), perfectly rimilar fi> 
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tbiose occur beyond Fceyberg, in all tbe bills around 

^remnitz,- and 'vdiich belong to the : ^ed sandstone formation 
(fonnadw dea gr^ zouges): •. 4hbove >db>e baths,. be^ to iind 

the intdistcme^, whi^ present an.. ^^nite number oC varte- 
des, Wc observe all the tranationa, &om rocks perleetly 
’vitreous, and with a<^T<;^b(nt8 iusti^, < to rocks entic^y eilrday 
(pierreuses), the greater number the others siliceom, 

presenting every tint of colour, brownbh-red, reddishwwhite, 
greeuish, &c.^ All of them^ and esp^ially the vitreous Tarieties, 
include crystals of lamellar felspar, more or less ^numercms, 
whidi ^re even occasionally a little split, and resemble glassy 
felspar. We find also, but very rarely, hexagonal lameli® of 
brown mica, having a great degree oS lustre^ In general, these 
rocks have the greatest analog with certain varieties of obsidian 
(perlite), which we have observed in the* Valley of GlasshUtte. 
The only difference that I could observe, is, that here tliere was 
not the least indication of porous suhstanees or pumice, nor are 
the nodules or globules radiated from the centre to the circum* 
ference, which are so common in the obsidian, to be seen either 
in the vitreous mas^, or in the varieties which become i^Uthy, 
But, if the Valley of Tribisch is extremely mteresting as a 
place for studying all die varieties of which pitchstone is suscep¬ 
tible, h is not equally so with regard to the relative position of 
this rock. It is impossible, with reference to ibis, to determine 
any thing with predsktn. It might in generab’be supposed, 
from the mutual pasition of the masses, and the minerak>gical 
relations which their dHSerent varieties present, that the eUy- 
'Stone porpliyries, and the pkebstooes^ belong to the same forma¬ 
tion,* and that they both rest upon the dark-brown porphyries 
which consdiate the principal mass of the country. Fmtunatc- 
ly, the relations are more distinct in other plwjes, which are not 
.so far removed from tliis as to give -rise to the supposition that 
the rockfr belong to a different formation. Tlie most remarkable 
locality is near Ulohom aitd HerzogswaM. There pitebstohes 
occur^ which do not present a great number of varieties, Init 
which evidently belong to an arenaceous depbsit, the hosas of 
which is a true cla5’^tme (argilolite), of re^idi colour, ^and 
’Very solid consistence. The fragraents are of gjaeiss, intca.<i^te, 
and clsy-strmc. They are commonly anguhaK, fiaMtah,- and more 
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or less numerous. What is very remarkable is, that these 
meats oecur not only in the ar^llaceous mass, but dso hi 
futchstoile itsdf; thus pcoving, by a minerali^^l dbaracter that 
the two rocks, however Afferent in extemik} appearance, belong 
to the same formatiem. '' 

• Copaderable masses of daystone also occur to the south-west 
of Frey berg, alx)nt the Mnall town of Chemnite. Here the vi¬ 
treous retinite, in so far as I know, is not found; but, in the 
midst of the poTphyritic claystooe, we observe porphyritic rocks, 
having a liasis of compact felspar, with a somewhat resinous 
lustre, of a brown car rdldish colour, sometimes mixed with a 
little greeii, which include very small crystals of lamellar felspar, 
and which have a very striking resemblance to certain earthy va¬ 
rieties of the porphyritic pitebstones of Tribisch. The same por¬ 
phyries still occur at Planitz, near Zwickau, which is not far dis¬ 
tant from Chemnitz, and in the midst of the same formation (ter¬ 
rain), which, in this part, occupies a conriderable extent. This 
porphyry forms kidneys in the middle even of the pitchstoAe, 
whicli has been found here, rither in tlte sandstone of the coal 
formatiem (grk Imuiller), cw between it and the red sandstone 
lying'iOtmedkitely above it, and which is itsdf covered, in this 
part, by amygdaloids.; 

The result of these data is, that the patchstone is found in im- 
mc^tc connection with the claystone dejjorits; byt these de¬ 
posits are themselves a part of the red sandstone formation 
(Roth liegemle), which in this country covers a conriderablc ex¬ 
tent, and they wq^ild appear to occur sometimes above and 
sometimes Ijeneatli the qnartzose arenactious deposits, of which 
it is formed. Thus the pitdwtones ai Saxony bdong to the red 
sandstone formation, and would appear to occuf^ the place of 
the porphyries with a baas of compact felspar, which occur in 
jmany localities, and which even appear m an evident manner 
at C^mnitK, where they are solitary, and at Flanitz, where they 
form kidneys even in the midst of the pitdratonos. But it is 
hnown farther, that it is universally in the red sondsteme |h:at the 
pitchstone occurs. It is in this position that these rocks appear 
inScotlattd, according to the descriptions given by Professor Jamc- 
rion, Ih* MaeCulloch, and Dr Bouc; it is still in die same manner 
|hat theypociir at Grmtola, on the I*ago Mj^iore, where I visit- 
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cd iluan in 1817. • Tbnre th^ assuredly forai a part of a sand^ 
Sib^e' deposdt which fills the simdl valley in whkh Grantola is 
and which 'hes to the west i!t|!£i}n traiiiation hionestones 
and.rockt of mioa>slaite, stretching towtttd the east over a coiifia« 
dfifable ext^t. These sandstones have all the ehacac^^ of the 
red sandstone, and it is teraarkable that th^ preset itidie/itioiis 
of coal, which would soem to give additional strength to this 
ofaman. The followihg are the Varieties which I found at 
Grantoia^ in tlto deposit alluded to ;>-» * 

1. Quartzose lu'enao^us d^^»o«at8, including rolled pebbles of 

micar-slate and quartz, and abundance of scales of mica. They 
rest immediately upon the gneiss. • " 

2. Above these sandstone dcpositSi, there occur fine sandi* 
incasetor less ar^llaceous, in the mid^ of which there exist al¬ 
ternating beds of more or less compact red matters, which have 
all the charactei^ of claystone, and which pass insensibly into 
the sandstones, which have all the characters of varieties of red 
sandstone. These last sandstones appear to form considerable 
masses; they occur on both sides of the valley. On the right, 
above Grantdla, they occur assexnated with conglomerates, 
having very numerous and very large pebbles, which ain yet 
perfectly similar to those of the red sandstone formatiem.. 

8. The species of claystone which I have just mentioned, 
terminate by forming of themselves hills of considerable eke, 
where they assume still more distinctly the characters of those 
which we have mentioned at Freyberg. They present in some 
points a poiphyritic structure; in others,.they exhibit white 
spots, which are formed of a very soft substance, like lithomarge. 
This substance becomes more or less abundant; but it happ^s 
that it is destroyed at the surface, being washed away 
waters; and leaving irregular cavities, which give a tooriactous 
a^ct to die rock; and, in fact, it appears that these varieUf^ 
have occasionally been considered as tre^ scoriae. ' ' 

4.' Through successive passages, we come fimm the porji^y* 
ride dbiystone to a true porphyry of a Inown colour, which' has 
the greatest analogy with those which occur in the similar beds 
of Chemnitz in Saxorty. The basis of these porphyries becon^ 
gradually more compact, its fracture more conchmdal, ai^d its 
lustre resinous. We come thep, by degrees, to the vitreous rock. 
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tjr pi^tchstofle, analogous to tUosetJf Tribisch, and of 
places. 

But, after bavipg spok^ of the ^neral ppation ^tishst-on«> 
it may not be useless tu ?8ay a few wopls on die. origin which 
may be attributed to it, foUowuig the probabilities which r^uU 
fr^tu our actual recognitions, ^mne imneraic^sts consider .these 
rocks as of igneous, others as of aqueous , origin. . This is al> 
ways the great questiem which divides the Schools, and’on wbkb 
it is impossible to agree at all timess wbm the facts ^tdiich imgbt 
lead to the one or the other ojanion axe not rigorously contrast¬ 
ed. W e shall endeavour, in this phuie, to exhibit a short ac¬ 
count of both, that we may be enabled to judge of- their respec¬ 
tive validity. 

In adopting the ofunion of an Igneous origin, the principal 
argument is founded upon the resemblance which exists between 
the pitclistoncs and certain varieties of claysttme with wliicb they 
are associated, and jiroduets evidently or very probably of igncou.s 
origin. It is thus that a very remarkable analogy exists bctweai 
the vitreous pitchi^ncs and certain varieties of the obsidian of 
active volcanoes, and a perfect resemblance between diesc rocks 
and certain varieties of perlite (perlite retinite), of trachy tic for¬ 
mation, which are in all probability of igneous origin. In die 
same way, on comparing certain earthy pitchstonos, both simple 
and porphyritic, as well as the porphyrilic claystones, with cer¬ 
tain varietioSs of earthy perlite (perlite lidioi'de), of trachytic 
porphyry, and of porphyre molairc, we find that there is a mi- 
nefalogical identity.. Now, as the perlites, trachytic |x>rphyries, 
and porphyres ruolaires, are very prolmbly of igneous ori^n, 
(bo same probability holds equally widi regard to the* rocks 
which resemble them. Such, I<believe, are the, sole data that 
can lie gi’i'en with regard to the igneous origin df the masses of 
{litclistone. 

The Neptunian origin is founds upmi several data, which 
WB proceed in like manner to state. It is necessary to admit 
the analogies which we have mentioned as existing betwfen 
pitchstoi^ and the rocks of igneous ori^^ because thsgr jmi 
reaJkand liecause to reject them wjinld be to refuse assent tozevi- 
dcoce; but, it caniwt also be admilted, that these are tbe only 
analogies whidh. lead to this opinion, am? that all the test arc of 
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a contr^ nature. Thus, it is a £^, that nowhere do we find 
in the masses of jntdistmes^'^ther pomus substaxK^ or slags, 
which ^st every where in t^e current of obsidian poured out 
by niodeni vole^aioes, and in the mas^s of perlite whii^ belong 
to the tradiydc formation. Again, while the ea^y varieties of 
pitchstonc, as weU as the f^Upar poiphyries with which they^obcur, 
liave a pretty marked analogy with the earthy perlite, trachytic 
pmpbyrics, and porj^yres molaircs, it must be remarked, that 
an equally perfect identity is not found when we examine at the 
eame time, on all sides, die series of varieties through which all 
these Toeks pass. In fact, we do not see in the pitchstone the 
immense quantity of small vitreous globules, radiated from the 
centre to the dreumfererme, which is every where found in the 
perlites, traciiytic porphyries, and porpliyres molaircs, and of 
which the quantity is so great, that if might in many cases be 
said that they are rather globular rocks than vitreous and por- 
phyritic ones. Nor do we find these varieties of pitchstoncs suc¬ 
cessively modified till they assume a cellular structure, with 
hollow cellules, as we find in the lucks with which they arc 
compared. 

Thus the comparison of the product, which holds good when 
some isolated spedmens are taken, will not do so when all the 
varieties are collected for more scrupulous examination. We 
find, then, that the varieties, which are of tlie fpreatest import¬ 
ance in leading to the opinion of an aqueous origin, arc precisely 
those which are wanifing. It appears to me, therefore, that, on 
wdghing the preceding, statements, in or^er to discovm' their 
ixnnparative validity, we’shall find a little more weight In those 
whicH hflwe been brought forward in £a.votir d the neptunion 
origin, dnee they sale founded predsely npem the absence d 
jm^ucts, whibh WOidd jgive the latest probability to the hy¬ 
pothec of an igneous brigln.^ But I shall not even admit this 
probali^ty, and 1 Call condd^ which might be pre< 

mised in favour of dther opinion, as mutually compensated, so 
that, limiting ourselves to them alone, the geolc^cai relations 
of the rocks in question must rett^n undedded. 

But, irfter having rescinded the preceding statements,, there 
remab other'data which arc not liable to be counterbalanced. 
These are in favour of the neptunkn ori^n; they are founded 
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iipii relations entirely geological, upon tlic circumstance that ‘ 
the pitehstoncs evidently form a part of the red sandstone fotnha- 
lion, and arc also found in connecdon witfi arenaceous deposits. 
These ore conglomerates, having^ an mgillac^Us basis; and 
whose rolled pelibles are qt gneiss; fihtvgrmnc^ qui^rtKosc sand¬ 
stones, carbonaceous sand^n^, ai^^ schistose clays. Now, 
t}Tesc«ul»tances have evid^d^ been deposited from water, and as* 
the pitchstoncs occur luibeddm in them in nodules or small beds, 
and since they contain the same fragments of gudss, as is sefen 
at Moiiorn, it becomes impossible to ^imt, with regard to them, 
any other origin than that which must necessarily be attributed 
to the arenaceous rocks. 

Thus, without anticipating the probable edhehtdon which 
may result one day from new facts furnished by observation, it 
is, plain, that in the present state of our knowledge, the probabi¬ 
lity is in favour of the neptuhian hj'pothesis. It is, therefore, 
this which I sliall adopt for the present, always pointing* out 
these formations to geologists, who may have an opjX)rlunity of 
studyiiig them, as meriting the most stTupulous attention. 


T/t(f Minercdcq^kal School irf Freyhcrg, 

Freyherg. —^We cpuld'^no longer expet',t a seiies of good wea¬ 
ther, at the season when we returned, and when Saxony is c<mi- 
inonly covered with snow; Ixtd weather also came on, and 1 
could not put ill execution oUier intended excursiuiis, which I 
had metlitatctl with regard to certain jioints cal geology, which 
still interested me about Freylierg ; even the last excursions 
which 1 made presented many difficulties. 1 could, therefru'e, 
no longer interrogate Nature herself;, but I .found at the school 
of Freybergj widi jdie, professors and officers of the mines, ceJ- 
lections mode with great care, and which presented a number of 
very interesting facts. ,Tlie genius , of Werner still hovers 
around, and mineralf^ts and geologist mi entering upon 
the classical ground, stiU feel in themselves an increase of that 
zeal, that love of science, that philosophical spirit, wfrich foe 
thirty years the illustrious professor diffused ovei* all Buvppe^ 

The collections of the Academy of M inos presented to a 
multitude of very interesting facts, in a gijological point of view, 
and which fiinushednije with a great number of comparisons be- 
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tween the formations which I djsawed in Hungary, and those 
which resemble them in different parts of our globe; the oollec- 
tiphs of the islands of faros,' Milo, N^>digo, Patriios, Santorin, 
&e. have been for me a source of precious comparisons. Tfm 
collections of dififerent parts'of Gennany were still well adapted 
to arrest ihy attention, afad those which M. Freislcben has ga¬ 
thered in Mansfeld and Thuringia, and which form the foandfa- 
tion of the excellent work , which he has published on these coun¬ 
tries, sdll pic^esentod a mass of detiuls and of geological relations 
of the highfesi: interest. Lastly^ the geological maps of Saxony, 
which all the lovers of'sciencC are anxious to see publi^ed, and 
which M. Kuhn, professt)r of geology, had the kindness to' sub¬ 
mit to my inspection, accompanying them with a multitude of 
details, wHidi are still nowhere to be found, were to me a sub¬ 
ject of very instructive investigation.’ 


Art. XIV .—MacMnetgjfbr Calculating and Printing Mor- 
tliematiccU Tables'*. By CnAiiLRS Babbage, Esq. P. B. S. 
Lond. and Edin. ^c. 

Among the brilliant inventions which have distingiiislied the 
present age, the machinery invented by Mr Babbage for perform¬ 
ing intdlectual labour, is entitled to a prominent place. Low' as 
that speries of mental exertion undoubtedly is, when die matbe- 
madcianr performs tlie monotonous round of arithmetical calcula- 
tk>hs, in which neither the power of combination nor of judgment 
is called into action; yet we were not prepaxed to see even these 
humbler functiuns pl^d under the su;weillance of wheels and 
{nnions; and hence the ffrst intelhgcnce of a calculating machine 
has be^ received widt as much incredulity by die wise as by the 
vulgar., * 

The object which, Mi^ Babbage’ bad in view fai constructing 
this new machinery, waa to produce printed copies 6f any mo;, 
theinatical tables; mthowt the feasibility ^ m error existing in 
a copy. This result he proposed to attain solely by ma- 

■ ■,.- - - — - _. ’ ■ .- ■■ 

* Thitt paper in drawn up &oin diffBreiR private noUicen of infOnuatioU, ^ut 
particularly frean Mr I)ab]^age!n printed tetter on tlie aolgett,. addresl^ to Siri 
Hinnpbry Davy, Bart.—E». , / 
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chinery, which, at the same time, made the calculations and 
comjiosed, with a proper type, the tohljps wlicn computed. At 
I he eomiuencenicnt, of course, of these operations, certain preli¬ 
minary calculations must Jbe. made; and, at intervals, the machi¬ 
nery must he set to these numbers; but, in, some cases, when 
once set, the machine will continue working to the end of the 
tables.^' , . . , 

In these contrivances, there arc twp distinct part@, viz- one, by 
which the tables are computed, and the other, by which they are 
composed s but, as the actual execution of such machinery re¬ 
quires a great cxpcnce, both of time and money, Mr Babbage 
has contented Jiimself with sketches on paper, acaimpanied by 
short memoranda, by which his ojntrivances may be at any time 
more fully developed ; and, when any new principles have been 
introduced, be has examined their actions by models executed 
on purpose. In order, however, to prove the practicability of 
these views, he has finished a small engine, by which the calcu¬ 
lations ore accomplished, and w'hich has actually computed the 
I’ollowing table, iu which the secoiul differences are constant. 


Tahb computed hy'Mr Bahhogv's Jrtthm tical Engvie, from 
the Fomrnlo^ <i® 4> j* -f 41. 


41 

131 

383 

797 

1373 

43 

131 

481 

833 

1447 

4T 

173 

461 

911 

1523 

33 

197 

583 

971 

1601 

61 

883 

347 

1033 

1681 

71 

25! 

393 

1097 

1763 

33 

S8l 

641 

1163 

184? 

97 

313 

6511 

, 1231 

1933 

1T3 

347 

743 

1301 

8031 


The figures, as tliey are calculated by the machine, are not 
exhibited to the eye, as in sliding-rules, and similar methods, but 
are actually presented to the eye on two opposite sides of the 
machine; the number 59S, for example, appearing in figures be¬ 
fore the person'employed in copying. When the machine was 
engaged in calculating the preceding table, a friend of in¬ 
ventor undertook to write down the numbers as l^hcy appeared. 
In the earlier numbers, the copyist, in consequence of writing 
quickly, ratimr more than kept pace witl^ the en^ne, but as 
soon as four figures were required, the machine was at least 
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equal in spited to the writer. At another trial, i7itrty4wo. nUnti- 
bers of the same table were calculated in two minutes and thirty 
seconds; and, as these contained ^hiy-two figures, the engine 
producal thdrty-three every minute. Another time it produced 
farty^ir figures in a minute; and, as the machine may be 
moved unifoimiy by a wmght, this rate of computation may be 
maintained for any %ngth * of time; and it is probable that £:tw 
w'riters are-able to c^y, with k}ual speed, for many hours to¬ 
gether. ’ 

Nothwiihstanding the defective workmanship in this first ma,- 
chine, its computations are wonderfully accurate; and some very 
skilful mechanics to whom Mr Babbage lias shewn it in confi- 
dence, ore of opinion that it may be carried to any eictent Its 
ports, indeed, are few, but frequently repeated; and, though it 
contains many wheels, yet only a few of them move at the same 
time, so that its dmplicity is greater than that of many machines 
in common and constant use. 

There is one circumstance in the construction of this machine, 
which is of considerable importance in making larger ones, viz. 
that, though its wh^ls are numerous, yet, by a peculiar contri¬ 
vance, any error produced by accident, or by a flight inaccuracy 
in one of' them, is corrected as soon as it is transmitted to the next, 
and in such a manner as effectually to prevent any accumulation 
of small errors from producing a wrong figure in the calculation. 

The machine for composing with types, has not yet been ac¬ 
tually coibstructad ; but, frmn several models which Mr Babbage 
has made, and firom numerous experiments whicb he lias tried, 
there can be no doubt of its complete success *. When put up, 
the comporing machine urill contain about 3(y,<)00 types, which 
are put in their |daces by children; but the person who attends 
the engine has a method of' ascertammg, in less than half an 
hour, if'any one indhidudl ^this number is misplaced. 

As the engine for computing tables ly the method of differ¬ 
ences, is the only (me which Mr Babbf^ Ijas yet completed, he 
has, in his letter to Sir Humphry Davy, confined himself to a 
statem^t of the powers which that method possesses, and as this 
statement is highly interesting, we shall give it in his own words. 

• A worWinfr.modcl of th'x paw of the Hiachitiery has been jre(»nlly constructed. 
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imd finvUmg MatkmtaHcid Talik». ftlT 

i ^ St 

I would* how<>Y«r, pfeiuko, that if l^of 

notwithstandii^ 41 tbe pRjcautu^Hb 1 t^alufo and maaJis I, 
havo eijaployiid to guard agwnk tho opawr^oe of fer?^>r^ Uiat it 
may «tiU be posslde for it arise, thp no^ojjjOf diflefej ^*06 en¬ 
ables me to ^eternuae its exatence. ^ TlsdS* tf iMW*" 
are at tbe oulaet in, tie etigine, and if H bas co«|ipQ$e^ a 

page of any Uud of talri^, p^paring the laM^ D|jp»bar it 

has >H‘t up with that number prevkmdy calculated, if they are 
found to agrt^, the whole page visual bp^tcorrect: fe^vdd ^py dU- 
aj^cpicnt occur, it would scarcely be wortb th# trouble of look¬ 
ing for its os the shortest plaa^ would ha fo asak^ die eu- 
gtue reeakulate the whole page, apd loc^thbig w^uld be lost but 
a few hours'* labour of the moving power^ ^ ^ 

Of the variety of tables y Idch si^ m engine could calculate^ 

I shall xnentioa but a fow. ,^he tables of powers and produeta 
published at tlie expeuee of the Board of Longitude^ and calcu¬ 
lated by Dr Hutton, were solely executed by the method of 
chfPcrcuccb; and other tablaa of the roots of numbers have been 
cak'uliAttxl by the same gentleman, on similar prinupies. 

As it ui not my intention in ,ihe pr^nt in£>tanec to enter into 
the dieory of diiforepces, a held far too wide for tbe limits of 
this letter* and which lylll probably be yet further extended in 
consequence of tlie luacliineiy’' I have eojitiived, I shall content 
myself wth describing the course pursued iu one of the most 
stiipciMlous monuments of arithmetical calculation ybieb the 
world has yet produced, japd shall point out the mode in which 
it was conducted, and ^bat share of mental labour would have 
been saved by the employment of such an engine as I have con¬ 
trived. . ^ * 

Tbe tables to which I alludp are those calculated under die di¬ 
rection of M* Piony by older 4|f the freaieh Governmenta 
work which will ever tedeot the highest credit on the nation 
which patronized, and on tJjie scientific men who executed it. 
The tabjea computed were'the following. \ 

1. The natural sines of each 10,000 of the quadrant c4oul«t- 
ed to totonty-five figures with seven or wght orders of difiTamSi- 
ces. 

2. Thq lo^iaiitbinu: sines of each 100,000jaf the quadrant cal¬ 
culated to fourteen decimals with five orders of differences. 

VOL. vu. j?o. 14. OCT. 18S12. r 



STS !6a^bage Macfmhertf /or rnkuhtir^ 

$, The log^oithoi of ^ the sines to their arcs of the 

fiitst ^OO oClhe 100»00€^s>oiP $1^ quadrant calculated to fcmr- 
thi^ ordi^ of d^ \ 

4u„The loga/ithtnk; 
i^s.f^ulated to thi^ same extent. 


ing to the Iq^rithmla 


4 ; The bgarith^ of m the tangeins tb their area 
calculated‘in the aibnafammeF^ t^ bgaritlibs of the ratios of 
the .‘dnes'^^their area.:'■ _ ■- -■ ' 

6 . The Iqprithmatjf immb^dfoom 1 to 10^003 calinlated to 

nineteen d^miiisl ' : 

7. The logarithms of numbei^s from }O,0Ob to ^0,000 
calculated to fourteen %aies wtthifive orders of differewes. 

Sach are the tables whidi hard beaa caleukted, occupying in 
tlicir present state Seventeen large fc^o'volumes. It will be ob¬ 
served,- that the trlgonometiical tablehk'e adapted to the dticimal 
system,, which has not k*en genemSy adopted even by the 
French, and which has pot been at all employed in this country. 
But, notwithstanding, this.dajection, such Vras the Opinion enter- 
Uuned of tbmr value, that adisdpguished number of the English 
Board of Lfmgitude, was not long since ctonmissioned by our 
Government to make'a proposal to the Board of Longitude of 
France, to print an abridgment of thesd tables at the joint ex- 
peiH»i 0^ the two countries; and L. 5000 were named as the sum 
our Govormnent was willing to advance for this purp< 5 se. It is 
grai^it^ this disinterested offer, so far alxive,those 

little jeidou^^ which frequently interfi^ between imtions long 
rivali^^jand mmdfimting so sincere a di 28 ir§,. iib render useful to 
mankind the best jmatedfds of adienoe in whatever country they 
might be produced. Of the reasons why this proposal was de- 
clmed byour neighbours, I am a^ pi^^V^ninf^^ but, 
from a personal a<x)^|puBta;p^.,.wkh many of the disthigui^ed 
foreigners to wliotn it was pelerr^ I convinced idlat it was 
recfdved with the s^e good ieelii^as those which dickted it 

I'^U imWi:endeavour sho^y td state the manner. in whidi 
thiaenemnous mase of computation was executed;, one table 
of whti^ (tlmt ^ the logarkhma of numbers)^ must oontaiti 
about eight millions of %ures. ; > ' ' ’ 

The calculators vrpre divided ihto three seeii^^ drat 
section comprised hve or rix mU^iematicia^cff:;tlre highest ine* 
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rit, amcHigst wlwro were Pjfcsiy M. Legendre;- Thia«e 
were o<^cuJaed entirely wiUi the lioalyticfti part of tlie^ work?; 
they invegtigatcd and deterimij^ on te^ be eatipioy- 

ed. ^ ,.' r.,' ; 

The seoemd «ecti<^ consisied.oll leVen dght sldlfnl eakiila- 
tors, hal>ituated both to analy^bld and wdinretical eompuianoos. 
These received the fomtilse from the first section, converted 
them into numbers, and furnished to the third section the pro- 
j)er differences at the stated intervals. i ■ 

! They also received frmn tliat section the cdlcnlat^' results, 
and compared the two setsi whic^ were compute*! independent¬ 
ly for the purpose of verificadpn* 

The third section,on whom theinost i«d)oriou^part of the opera¬ 
tions devolved, consisted of from dxty to eighty persons, few of 
them posses^g a knowledge of more tlian the first rales of arith¬ 
metic : these recrived from the second class certain numliers 
and differences, trith which^ by additions and subtractions in a 
prescribed period, they cmnpkted the whole dT the tables above 
mentioned. ; 

I will now examine what portion of thb labour might bfe dis- 
pensed with, in case It should be deemed advisable’ tp-Oompute 
these or any similar taldes of equal extent by the aid of the en¬ 
gine I have referred to. ’ 

In the first place, thedabour of the first section woiild be ' 
sidcTaiily reduced; because, the fonnul® used in the 'great work - 
I have been describang, ba%"e already been investigirted and pu¬ 
blished. One person, or at the utmost two, might therefore con¬ 
duct it. . . ' * _ 

If the persons epanposing the secemd seefiota, instead of ddiver- 
ing the numbers they calculate to the computers of the third sec¬ 
tion, wens to dohver them to . the -er^ne, th® 'whole of the re¬ 
maining; ppmsatkips .would be (executed by machjnery, and it 
would, only be neoessai:y to employ people to ot^y down as 
as they wcare able the figures jnesented to them by the eng^. 
If,.ho|ve|ife|’,.the pontrivjmces.for printing wcaf'e bronglrt 
fectibn and emjdoyed, even this labour would be hnneciassai^^^ 

would manage th^ mad^ine and re¬ 
ceive the cahitdttied pages set up in type; Thus, the tmmber of 
calculators employed,, instead of amounting to ninety-six, would 
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to jtiwlve. !r^ might, however, be eonsi-,. 

diiaini&hed; liecaiise when ati engine is u^d, the mter^ 
valfr between the differences caiilolahHl by the second s«rtion thay 
be greatly enlarged* Inf the tahfes olF logaridims, M. Prony 
caused the diffta^noes to be calejulatcd at intervals of 500, in or¬ 
der. to'Save the labour of. the third section ; but as that would 


noiy d(E;v^y« on machinery, vtjhich would kiarcely move the slow¬ 
er fbrite ^itional burden, the intervals might propd-ly be en¬ 
larged to tliree or ff>ur tiines that quantity* This Would cause 
a considerable^ duqjinutioq, in, .the klx>ur of the second section. 
If, to tl«s diminution of mentaJl labckr w e add tb^ which arises 
iirapi the whole work eff the^cfompositor being executed by the 
^ m^hinevand the total; sq^pre^ion of that most annoying of all 
literary labour, the coriection of )he i^ors of die press, I think 
I am justified in presuming, th^tif^er^es were made purpo.sely 
for tills object,, and were afterwards useless, the tables could be 
psroduced at a muth cheaper ra^; and of their superior aexjura- 
cy there could be no doubt. Sudi d»gines would, libwever, he 
far firani. u^ess: dhntaljung within diemselyes the power of gene- 
. rating to 4 tn ^most unlimited extent, tobies whose accuracy w^ould 
be unmalied,.at an expepoe comparatively moderate, they would 
become active agents in reducing the abstract inquiries of geo- 
n^toy to^ fqnn and an arrangeinent adapted to the ordinary 
pm^ses ^ human society. 

I should 1^. unwilling to terminate this letter, ^thout noticing 
anotlicr class pi tables of the greatest jmportmice, almost the 
whole .cf which a«j Capable (ff Jb'^ngcaWlatod by the method of 
,diflerences. I refer tq all astWsnoniical tables for determining 
the portions of dm sun or planets, ll is scarcely necessary to ob¬ 
serve, diat the constituent parts cf these are of the form a sin 9, 
where is a Gcms^t quantify, add. ti is what is ukially called 
the argument. Viewed iavthis li^t, they ^ffer but Etde from a 
table of nnd like be confuted by the method of 

differences.^' . 


Having thus given our reWlnto. a d<^<aiption of the 

nature and ol^ects of Mr Babbage'a aritlmietical machinery, we 
have only to expmss our hope that the British governn^t, or” 
some of those Institutions which it so liberally supports, will af¬ 
ford ]^r Babbage the means of constructing a large engine, and 



Mr Barlow Matht'mati-cal Lau ft qf’Ehctro-Mui^'nctism, 281 

hold out to him some iuduceiuqiit to fididiuw his att^ion 
more aUuriug studiesn^ .and devote it to. the ^mpletion of an in¬ 
vention whidi md do h(^ur to his county,to the age m 

I* V !*'**■ ' f' '! » »• \ .V V ’ ' I 

which we live. , / ^ 

Ewi^buegHj August 1.18^22. . . 


Aet. XV.---iVo«!ictJ reacting l^r BAEtow's Discowr^ of the 

Math^imtkal Laws qf Eketro^M org ne^ifu * 

' ' ' ' *1 . ‘ ' 

Mk Barlow cf the Royal, Military Acad^yjl who has so 
successfully reduced the laws of ihdubed magnetism to mathe¬ 
matical principles, has lieen ecjually fortunate in his experi¬ 
ments and invcstigalioiis on eloctro-magnetkn), having rendered ’ 
this also a matter of coniputation. ’ * 

We are not excoctly informed of the apparatus which he em¬ 
ployed in these researches; hiit it appears that the machine it¬ 
self was on the principle of Br Hare% Calorimotor, and the 
other part consisted simply of a rectangle of stout brass wire, 
each ride of which was four feeti One side of this rectangle 
was o{>en, so as to make the krnnection with the batt^y, ibid the 
other vertical side Was passed through the centre df a table, di¬ 
vided into the several pmnts of the compass, and round which, 
therefore, a magnetic needle might be placed at any azimuth. 
The two hprizontiil rides of the rectangle might he slippi^ up 
and down on the vertical wires, whereby the length of the con¬ 
ducting part of the Vertical wire might be changed at pleasure; 
and the distance of the comjriss itself from the vertical ,wire, 
might also, in like manner, be varied ad Ithitum^ by merely 
sliding to and ftrom the centre. By these, iheans, Mr Barlow 
was enabled first to determine tlie law of the .declro-magnctic 
actipn, ^ it dependi^ upon the distance,' the tength of the wire 
remainmgconstant; and that law he found to he, that th^ac¬ 
tion was inversely as the square df the distance^ fifora ev<^"^r- 

* Our readers will be glad to ieath Uiat Mr Barlow is a secoisJ^! edition 

of od Atlroetions,’* which will embrace also th«.r^i^ect ojT 
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tifle of the vertical wire. The distsuice bc'ing now niade con- 
aiul the length of the wire varied) he found &till tlie same^ 
result, viz. that every partidc of the gdvanxc wire acts on every 
panicle of the inaghelic ntMjdle, w|th a jMxwer varying inversely 
the square of the distance, the power of tlic battery bebg 
maintained at the same degree of iiitcnaity; whidi latter ecaidi- 
tiorf was insured, by means of a mechanical contrivance,‘for low¬ 
ering gradually the cumhinarian of plates, into the vessel con¬ 
taining the dilute acid, and a standard compass hxed op{iosiU' 
the other vertical branch of the conducting rectangle^ 

Having established this point, tlie needle was now passed suc¬ 
cessively, at difl^erent distances, round tln‘ wjre, luid the law of 
deviation ascertained, as the same depended upon the azimuth 
of the needle with respect to the wire, and which law Ls thus 
given by the author: ** Let A represent the deviation of the 
needle at the north point; and ^ the angle of die azimuth frmn 
the north, and I the deviation of that azimuth; then 

tanS 

cot A X sm 

Tbit* formula, although so extrcm&ly simple, is buihdlont to 
exiilain all the peculiariiius of action observed bclwc(>n the 
ncetlle and the wire, by nierdly attending to the cliangeb of 
signs wliieii take place iu e(B ^ and sin ^ in the Icnir quailrunts, 
and to tlie distinct cases which follow from considering ait A, as 
greater Uiant, efjual to, or less than unity. In the two latter cases 
tall d.wiiJ becoQie inlinite, and the needle will revolve on its pi¬ 
vot during its rotation round the wire, which cannot take place 
if cot A bi> greater thmi unity, dutt is, if the deviation at the 
north be less than In all these casi^ and an a long scries 
of computed and observed deviations, Mr Barlow has found the 
most comjilcte and sadsfactory atincidcuces, and comparing to¬ 
gether the experimental and theoretical laws of action, he has 
drawn tbi* following gimerad ccmcluskins, vias. That every par¬ 
ticle of the galvanic duid in the conduedng wire, ads <m every 
of the magnetic fluid in a magnetized netdlc, by a force 
whidb varies inversely an the square of the distance; hut that 
this action i<i utitber 1<» attract nor to riqicl eithei- |>rtle of the 
magatlic particles, Imt a tangcsilial force, which is reciprocal be- 



tweett the two fluids, and .which pla» the ;,|Kde 

•either at right angl^ fa? those of .^d to 4e rigli 

Eae which Joins thcni. JBjr ^nutting d&^^i^ies c^* action, the 
formula aWe given^is imme^tdy deduct, and all the 6xpexi- 
, meiUal deriations at ev^ a^ufh, and at -iany distance, and 
with any length of ccoiduciihg wire, .as realty computed; ahd 
the coinddences, as tdioYe sfa^ed, ar| in ^ery case tO'd^ie 
cst degree satisfectory. The same theory is equafly ^phcable 
to the expianatimi of thue very iotere^fai^,, rqtafa^ expeihnenm 
of Mr Faraday, and, in short, to every phenonaenon that has yet 
been observed in lliis newAiranch of nafuid |)liihi8e|)hy. 


AKa^. XVI -—on t)w NMm(d Family PUvnis 
celled PolcmoimcEd. i with I^mpHons ,^ tJbc Ge^iera be- 
longhig to U, and of a Gem0 . h^^erly ^r-ifewired io that 
Order b?/Botanhta. ByMr i).Avin Don, Curator of the 
Lambertian Herbarium^ij ^ .' . ,* 


oTHiNo, oM:tahily,has etmtributed so mtich to the rapid pfo^ 
gress of systematic botany in our days,' a» the journeys Of sderi- 
tide travellers in distant countries, the formation df ejttienw 
give herbariums. The Order PolmomacedB, establiriied' -long 
ago by Professor de Jussieu, in his admirable Generic Pkmda- ’ 
rum., has, however, reoeived littJe addition or illus^tiiUimi 
cither by him^lf or others* But as the advancement of every' 
sdenoe must necessarUy he dbw ^d progyesrive, and, as every < 
addition leads to fresh disdbveries, <o in'hoiaay, evoary itew dis¬ 
covery serves powerfully to ifliistfale the rdia*ive aflinities oi 
orders, genera, and even speries. • The am^^e advantages I have' 
enjoyed during the period my ialtpnti<p hsis been directed to 
this subject, in having the exten^e oolletdstihs of Ruiz idid 
Pavon; nndcr my ithnm^Sam' inrnccticm, besides otlier plants 
belonging to this order, from dmjlibbe Cavanilks, have cniiW^ 
me to ren^r the present es^y on the Pokmontdeete mtteh 
compli^*© than Licoiiid otheriv^ have ;made it. 'The 
.win, I trnsti piwe not unacceptable to botanists. / 

Thc/Cdd^ Pokmtmiaedat is ihaiacteriaecUby a regular *ino- 
nopetabus^ pentandroms, 5>lobed corolla, by a trijile stigma,; a 
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ShbcSWj ^\'«dvt}d with septiferoiis valves, seeds nunic- 

or definite, akached Id a S^sided ceiitral placenta, coveredi 
'hy a thHi mticil^ijous itiiegunieiit, and furnished with a fieshy 
albumen i and, festly, by a straight embryo, with somewhat fo- 
Haceous, orbicular w d’^al eotyledbns, loiter than the „ 

strai^tj thicket radicle. The orc^r jftost, 

‘ neariyallifed to it is wliich, however, is readily 

distinguished from it, Jiaying a simple or double stigma; by 
the septa, htstcad <if proceeding from the centre of the valves of 
.theeapsiile, Ixiiiig directed to their margins; and the seeds, ha¬ 
ving ndtxmjrM'placenta,'bding attached totlic bottom of thect'lls. 
The seeds are very difiiferent, being covered by a tliin, very fra¬ 
gile, mucilagimius ©.Iburaen ; with a curved embry(», having 
large, foliaccous, plaited'and wtinlded, einarginate cotyledons. 
The J*olcmmimrc4Sf' tlitough the genus Contua^ has some affi¬ 
nity, Itkcwisfii, with the ; but this order has an ir¬ 

regular corolla, a bilamellate etigm^, a very different ca^wade; 
transverse seedfll^'tl^titute df albumen; and, lastly, a foliacc<ms 
embryo, with a ettrv^ed ^radicle. * !E&tmmalJy, the Pliiwba^vica:' 
liave some resembfance' to the fVjffer/wwdflce*, chiefly through the 
genera Phlox and but the former order has fouj or 

five stigmas, with a sing^B^led ovaiium attached to thelnitton? 
of the calyx. . The figureof its embryo eonespoiids exactly with 
that'of die Pokvionkfxca'i but, it is inverted, and surrounded by 
■a^ery wliite farinaceous albumen. Professor Link {FI. PorUx- 
;|riMir) has sqiarated Staticc and Armeria from 
to constitute a new order, 'which- he has«named Siaiiciiue. In 
this he has been fraiotved by Candolle and others^ but, as- 
suredly, there seems no gobd reason for such a division: iKith 
agreeing exactly in the fracture of their seeds and embryo. It 
W lrue the haw 5 separate styles, and a 5^tahed «>- 

'' rplU ji but. this ;^la«fractef is notal ways constant, for there are 
»»me stK^cies monopetaJous corollas. Tlie inser- 

lip^.of* gtaftifens, which m^JF^^a^^i& hyyogpiomi, ^dscpipe- 
' uWs in perhaji%.^ less impoftai^ than is..general- 

lyilwitted { for in most cases of eptpetaious insertioa (as it is 
crnoncoii !y termed), we can trace the filamoita to the base of 
Jibe corolla; tbe^are in fact |^ly united to the petals. “ 

^ The order Pokmoniacea; consists of twy natinnl genera. 



calkd Fcienimumco. Ji85 

namely, Polemonium, Phlosby Canluay JimtziOy Caldcmct, and 
JpoTHopsiSy for which I have preferred the prior name of GUm 
of the Flora Prrwoianeu' The name Cantua being of barba¬ 
rous origin, and not generally applied by the natives to these 
plants, led the authors of the Flora Foruviana to dhangc it to 
Peiiji^tragmos, a name of Oreck derivation- There peemsy 
however, no good reason for such a change, and I have therefore 
followed the great Jussieu in adopting the name of Ca^tm. 
Names derived from languages, as the Blexican and Peru¬ 
vian, which are eminently soft, when erupt of their length, arc 
certainly much less objectionable, than giving, to plants the 
names of men who have no pretensions to a place in the annals 
of b>tany;“-a practice which has now become too corrimon, 
aiiii wJiich reflects diiscredit on the sdience, as well as on tliose'wl!l) 
irpposc them. The Peripftra^'rnosJv^t’uhis of the FI. Peruvia- 
ndy has been judiciously sej^rated by Willdenow* from Cantua 
Juss. under the name of Vestio. An attentive examination of 
tills plant, which produced, perfect flowers and ripe fruit this 
sca.son, in the Cbel?^a Botanic Garden, proves, that it ought to 
Ik- referred to the Sohneag near to Qestruw with which it agrees 
in the firm and valvular lestivatipn cf its cortilla; although it 
diflers also very materially from it, in having a straight embryo. 
The figure of the fruit, given by the aulliors of tl^ Fhra Pe- 
ruviana., certainly does not lielong to it, but distinctly to a spe¬ 
cies of Cautufiy and most probably to C. pyrifiiliay (Peri- 
phragmmpwmmsy Fh Peruv). The erroneous figure in Fhra 
has probably misled M. de Jussieu'f*, to refer this 
plant to his genus C<m^y with. which, unless habit, it has 
{scarcely a rii^le cliaracter in .common. It is, tliercflro, sur¬ 
prising that M. Kunthl should figaiu unite it to Cantua. 
The same scientific botanist, in the . work quoted, has. erro¬ 
neously described the seeds of as naked. The three 

species ef Poknmmm mentioned by M, Kunth §, will be 
found, we fear, to constitute but one species, namely, i’o- 
lemmium Meaneemim of Cervantes and L^asca}]-. M. KuntJi 


• Enum. i. p. 200. • 

f Museum, .xv. p. 341. $ Nviv. Geo. Ate. iii. p, 161. 


$ Ihiid. 16 P, 


11 riHnt. Nov. p. JO. 
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iKit having s^ii spedmiens -of ho has . indicated, 

has ba^ <]h%ad tb' hnist to- W^denow, who^ ^^riplions, 
especially what relates to the %Jiicti0cation, are extrein^y 
inccnrect. In formwg the, iplipwing characters of the order and 
gederay the Renter p^ id the ajj^iecBbs have be(3i carefully exa> 
ttnned. This I thh^ il Miper^at^ as it will ^ew how 

&r the nesaidts aie to be d^nd^'^lall . now proceed 
to give the character of the order* ' 

< » V 11 ^ ‘ ' 

Wo*. OrA POtiilrONIACEiB, .f«w. 

Calyx tulnilosus, 5-^us iMA,5,4eatatlKi, 

Corolla rolata v. hypoCraterifomus ailt sa^us infondihulifor- 
mis, limbo O^loba: in ^dvatione imbricatk 

lina 0, corollee tulm nuite infra nunc supra medium insorta. 
Anffmim sagittotse, ipeumb^tes, bitoculares. 

Ovarium simplex, seniper ibilbciiWe, integrum: omilis nume- 
rosis rarb definitis, St^kiis longi^mus.' Si^ma triplex : 
linearibus, obtiisis. ’ : 

Capnila 3-locularis, c^vaivls, oblcm^, jtxi^na, rarius giobosa: 
rWuia maigine api)osid% inths liaedio septiferis, membraim- 
eds aut rarius (in cras^iusoUlts, crustaccis. PUicmta 

tiigona, ce:gtm^lis, cujus migutlis septa applicate. 

iSbrntna cofvexa, angulata, nuda aut ooippressa margine mem- 
braoUcincta: TV^a simplex, membranacea^.superlicie mUd- 
laj^osa: AUtumn camosum, semini conforme. 

Embryo Tectus> magnus: i<l>!biculatfle . v. ovales, 

subfoUacese: Radicuki infers^ emsdusc^Cf obtusa, recta, 
saepias cotyledonibt^ hrevipr.' - , J 

p.iiFrutk:es, Folia oMerna mt rmiits 

{^ PMox) opposU&j,ox9tipv^(af Flct- 

res oyi axi^res,,mb4olitariiy in qm~ 

biisdo^i^a£tecd^, ,y > •/ . 

OliS. 44 huk admltt^ida paritun mutatp oharactere 
LtEseltffft, .^Fokmc^apris in ;muldi| hccedunt donvd^laoete’f 
iseil tenjteii ordinem abundfe divennnn hte ctwistituunt, et 
ilsdem maximo discrepant stig^ate stmj^ici v. du^fe, capst^ 
valvis iplus m^io msdis septpi^pi^em ma#‘giidl^4sj"a|)p1jici^^ 
plaoentS ccptrali^nullil, semiuibus albumihdparCo 
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tnueUaginoiap pra,*ditiB, i^boyonc arcualo, eolyledombui» maxi- 
tm foliacds contoitupHcadb cmrugatisqim emarginadb, radicula 
curvaiii iisdcm mullo brcviorc. 

CHAXIACTERES QENJ^RUM. 

PoLBMOKiUM, Linn, 

Caly<fi campanulutus, CoroUkt rotata, limlxi £-Ioba, 

crecta. Stamina in fauce instsrta: ^filamcnta ba^i barbata, in 
annulam contigiia ct iaucem ciaudentia. Capmlu suhro- 
tunda: hcidU }X)lyisjienms: V€^s menibrar4aceo-crubtacei^. 
Semina oblonga., Mibliigcina, aJbuluhie magno prirdita. Radi- 
tnkt cotylcdonihub dupli^ JougicH’! 

Horba? jH mines {Amer. bor. Rkbrop. et Siher.) Fnlia alter 
na, impdri^pinnata ant rarith {inV, wbirico) bipinnata: JhUo^ 
lis integ'ei'rimis. Flores numenm in ionpnhis phfribus pani- 
(nlafim digestif jmkhrif ca’tuiei vel rari^s atbh 

Phlox, Limi, 

Catyx proliinilo 5-ddua) ronnivens. Cardla liyj.KK’raterifor- 
niis, Hmlx) cxplanata, : segmmtU cuncatis. Stamina 

in tulw supra medium inberto, vaidc iua'(|ualia. Capsuht sub¬ 
rotunda: loculis monosperuus! 'oedaU mcmbianacei'4. Semi¬ 
na ublonga, cxlus convexa. AStnmtn mugiiiim. Rndkula co- 
lyledoinI>ub duplo longlor i 

Herbap peremu Sy rard snjffrnikes (Jmr. boi. uua ece Asia 
barcidi-orienifUi) pleriqua:, ereetjp. Folia opposifa! ipfeg(p"ri- 
ma, stssilia, Flores termwales, punk ulaii v. ajrynibosif lihehti 
r. roseiy rarlHs rubx^ cecrukl amt aibi, 

Gilxa, Suiii et Pavon, , 

li'oMOPSxs, Mkh. Smith, 

Cantu B sp, WHM. Pursh. 

Calyx tubulosus, S-ficbis. * Cordla infundibuhformis, in 
tptibusdam 5-pld ealyce Icsigior, limbo plana, 5-loba: loins late 
ovatls. Stamina in tubo supra medium itibeita. Cajmtla oh- 
longa, subtrigonat loculis oligOtqicmiis: valvls ineinbranacdib. 
Semina angulata. ABumen, parcitm. Radimla i otyledonibus 
brevior. "* 

Herbifi raraosissimX {Amer. ealidhr.) n dive (tnnita oct Men, 
Mf. Folia pn^ntd^ pivmtt\fula * Mf^menth limgx),U- 

neaxBmty integerrimisj rariHs inchk. Florts num(nm, p(dnn. 
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cuM, st^soUtarii aid rari^ ^xmera^f parvif purpurt^ aut 
cGmile% tjt ele^ti ^ ?iggregat4 speciosi, coesclwci. ' ! 

Htjlc referendsB sunt; GiUa ladi^ta FI. Perm. SL p. 1%. 

1^. Ipumopsis eh^m&f Mk%i Amer., StitOk Exot Sat 
1 13. quae Polldm 0 B^ut»^^bnlM tmn.i et Caritua corono|jitfolia 
^iWf^X|k»mop!ds SnUficit. 1 14., et. Cantua 

ti^gt^aXa PvLrsh. Am. S^* i. p 147. * 

Oss. Extus simillima Gijiae ele^anti est Ipomaea QuamocUt 
Lifm., ciu^taraen praetar capitatum 4mplex, charact^res 

onu^6 diverdi ad Gonvolvidacsaas sp^tantes. 

Cald&Sia, 

BoKFLAsafniA, Cavan. 

Calyw tubulosus, d-didntatus, corollae tubum aequans. Corolla 
infundibuliformis, lirn,bp hbis cuneatis, cmarginatis. 

Stamina in medio tiibi inserta. Capsula oblonga, trigona: 
locuUs monospermis! vc^is mcsmbranaceis. Semina oblonga, 
subtrigona. Altminm Sadktda cotyledouibus vix 

brevior. ; • 

Herba (Meaficana} cmmta,' daiiles erecti, ramom. Folia aL 
tema, eimplkia,\€llip^ca, pmminM Flores aanUaa ts^ 

gcminiypedunculati, puapurei. 

HoiTziAjf Jms. 

CATiJ^tJA: WUld. 

Chlpw tubulosus, aridus, 5-fidus laciniis pungentibus, extus 
brwteis^ 5 ! ianceolatis pungenti-mucronatis inunitus. CnroHa 
ini^Udibulifeitnis, calycc tripl6 longjor, Umbo Sdoba: lohis late 
olwvalis, integris. Capsula trigona,: hcul^ oligospermis: ved- 
vis membranacecM^rustaoris.' >$'mina^^mpre6si^ suborbiculata, 
mcbibranii angustis^i^ dincta« AUmmen pai:cum. Madkula 

^tffl^ledonibuB sube^balia. 

Suffruticc!s {Mexkani) rigi^i, re&mdi ramU teretibtdr ptdes- 


centibus inUcmsve. . Folia tdiema, dvata bmceolata, mticro- 
mta, Mrsiday mgutk serrata^ retkidedp-venasaf bad tuneataf 
hrcmmmb petiMdia;. Flor^ djStarii ead pe~ 

dkeU(dh Magmp^i^^^si, dkdnd mi mddcd. < ^ 

Obb. Ad hcic ^nus pia'tineiit s^uentes speries, sirilicct, H; ebo- 
rinca Cavan, kan. t 3£I5.« cmfutea glanduksa 

/i/jttd. t. 367., quae adtnodum Sntd^i 
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i« Nov. Gm. S. p. IC^, ari&tata Kvnth in he. clt. p. 164., 
omiglumerata ejuad. p. 166. 

Cantu AI Juss. 

PEEiPiiUAeMos, Ruiz et Pavon. 

Calyje tubulobu^ 6>dcntatius, saepius utroque lateri usque 
niediliin fibsua. Corolla infundibulilbrmia, talyce triplb lou- 
gior, luiibo 5-Ioba; hbis obcordatis. Stamhm iu lubo juxta 
baaiu iiiM'rta. Capmla oblonga, trigunu, &ukh 8* aeptib upposi- 
tis oMirala: loealk poljapermis; valvh coriafoo-crustaceis. 
Stmiiui ovalia, couipre«>ba, alS ubjonga iucnibranace6 cincta! 
Albumen pa cum. Itadkula cotyledombua brevuir. 

Vruticts {Peruvian)) ercUi, ratnoAtj Lycii Folia 

alkrna, pUiolatUf elViptUa, atuminaia viJ (vnfatu^bhugay ink- 
ffcrr'ma v. ^urrMa., aut rar'id^ pmnaiiJido-&imiatay subius cunt 
Junioribu^ pttbestcnim. Flujea femiinaks, lorymbotti v. auI/so- 
IHarii {ui )u C’, o\ata Cavan, icon,, i. 368.), edbi v. purputei^ in 
C buxiiblia maatmiy s/x’cio^isstmi 

Charadereti spickrum. 

1. C.pyrifbViay folUs oUiptieis acumioutis integorrimis, coryra- 
bis dcn^lfloris, iicduiu'iilits pubescentibub, ataminibus corolla cur- 
vata du])lo longioribiis. 

C. pyrifolia, Jim. in Ann. Mas. Path. Q.p. 117. f. 7. Lam. 
Eneycl 1. p. 603. tjusd. Jllmtr. 1. t. 106,y: ]. WiM. Sp. PI 
l.p. 878. Ku/nffi in Nov Gm. ^e. 3 p. 161, 

Pcriphraginob flexuusub, Ruiz 1 1 Pav<yn> FI. Peruv. 2. p. 17. 
1 131. 

Hob. in PiTUviS, Turn ab Indigqiits nomhiatur. 

3. C. ihed^diay foliis ovato-lanceolatis obtuse acuniimifib 
ratis, enrymbis tenulfloris, pcdunculis glabris, stamimbus corolla 
curvatil brcvioribus. 

Pcriphragnios, qp. no^a. Pa’iwi MSR. 

Hab. in Pcm\iA, 

Frutex prsecedentib facie; sed distinctissima foliis longiozibus 
serratis obtus6 acunnnatis, corymbis paucifioris, peduuculis gla- 
bris, curoUis dupid majoiibus htamiiiibus indusis, cap&uHs Ion. 
g^nribub, seminibus niulto majuribu». 

3. C. yuercyblia, foliis oblongis sinuato-pinnaliOdis aeumina- 
lis, corymbis densifloris, pedunculis gland uloso-pilosis, staminb 
bus corollam curvatam longc superantibus. 
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CJ. Cjfuorcifoliia, Jnss, in Am. Mus. Varh. S. p. llti- Kmtk 
in Ncm. Gm. ^c. 3, p. 161. 

H(A}. in Fcruvi^ 1 }. Pip'm nb Indigent dicta. 

4. C. buan^a, foliis cuncaUM>blongi& mucronulatis integer- 
lilnis .(^ymbis }>ai)ei6oti6, |)cdunculi9 tomentosis, ftlanrinibys 
corolld rectS brenoribna 

Cantua buxiiblia, Jim. in foe. cit 8, p. 118* i. 8. Lam. Enc. 1. 
p. 603. ikd. Ilhidr. 1. 1. 106*/ S. WiM. Sp. El 1. SIS. 

(Mantua toroentosa, Cavan. Icon. 4. p. 43. t. 364* 

PrrijJiragmos dependents, Huiz ft Pavmi FL Ptruv. %p. 18. 
1. 133. 

Hah. in Feruvid, b. Ccaaiu ab Indigenis dieitur. 

Obs. Fruieir puichmimus ciijus florrs adnuMbim spc'ciosi 
ttnnpla adurnandn in festis udtati sunt. FoVa ut Lignum hnjus 
ut c'tiamquc cieteramm spceienftn coloretn eleganlor luleuni 
quando contrila aut niasticata pmbent, idc^uc ad liutea inHeU 
enda fursan utilia essent. 

5. C. ovata^ folils obovatis mucronads integris rarius incisev 
dentatisve, pcduncdlis solitariis unifloris glabri$» staminibus co- 
rolld reetd longioribus. 

Cantua ovata, Cavan. Jeon. 4^ p. 43. i. 363. Juss. in Ann. 
Mus. Pm is. 8. p. 118. 

PeripltragmtJiS uniHurus, Kuh ct Paimi FI. Peruv. 2. p. 18. 

JIab. in Feruvia, b • CcavUuttica, id est Cemtu Flos, venia- 
cul^ nuncupatur. 

«■. 

1 shall now conclude this essay, by adding a full description 
of the genus Vestia,^ hitherto so injprt^riy reifcrred to the 
PeJmioniacca:, and to whose distinguishing marks so little atten> 
tion has been paid. 

Nai. Ord SOI.ANEdE, Jms. 

I'entandria Monogynta, SyH. Linn. 

, Vestia> WiUdr 

Ca»tu.e sp. Juss. Kmth. ^ ’ 

Pebithbacmi ap. Jtuix el Pavm. 

Calyjr campanulatus, 5>dentatus: dmtHius lat^ ovatis, a|^ 
subulattM^uspidatis. CoroUa infundibuldbriitis, recta, calyce 
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triplo lon^or^^ Umbo d4uU>, erechKpfticnte: IMs ovatjs^ 

.subacutis, in sestivationu valvatis. Stamlm 5, cxscrta, erecta, 
in tu1x> infra medium in»erta; fiamenia lungistdma, iSUfurmk, 
glabra, him foaciculu pUorutn barbata; mthcra subrotundse, 
niidae, bilobse, bilocuiare»: hculU parallolis, asqualibus, fmilibui^ 
bivalTjbus, riwit longiluilinali kferallter ddnsecntcs, polbne gra- 
iiuloso albo tiirgiilfip. PhiiUum 1; (warivm glolxihUHi, glabrum, 
membrand cupulatii ba;»i cinctuiD: stilus £ilifonmi>» rectus, bta> 
uiinibuft longior, giabcr: A’f^’Wtt'incrasaatum, integrum, «btu- 
suni. Ctqmila RTjbrotumbi, *.ulcis 4 cfuciatis exurata, SJiJCularis, 
4-valvb, polyspcmia: valvU cUipticis, coriaccls ab apice 
ccntibus. Phicint<e 2, inagnte, amvexo', uarnosse, bucoulanta;, 
laeunosip, seniinibus crebcrrim^ leeta*, dW'pimonto meiubraiia> 
ceo imrullolo applicatjc, ab vnHis libcrm. Scmhiu ovalia vel ob- 
iunga, mula, Rubcompresso, glabra: te,sta 4iii}>icx, mcmbranacea, 
rugussi, atntfusca: edbuimm magnum, camo&um, album. Em~ 
hrifo rectus! albus, magnus, in aRmmine centralis: cat^l. orbi- 
cultitsp, comprcsRse: radUula crasiduscula, teres, recta, cotyle- 
ilonibus duplu longicr, infera, obtusa. 

Frutcx (CkilenaU) ereiMa^ ramoms^ Jh(^ Cestri ouif Lycii, 
fflaber, F<jlia aliema, obovata vd eUipikOy petidkd&y hMegcrn^ 
may coriacmy glabra, ntilday turidta, dasi attcmioda. 

Flores aparsly tcrmhwleSy editariif magniy Jlatny pvdum'nJkstl^ 
nutmitcs. 

Ofis. Species uns tantum adhuc nota, viz. Vestia iydoidca 
Willd, ctmn, 1. p. 208., quse Cantua ligiistrifoHa Juse^ in Ann. 
Mm, Paris. 3. p. 118i, et Feriphragmos feetidus Rum ti Pav&Uy 
FI. PiTut\ 2. p, 17. 1 132; sed cum ci^sula Cemtuic verta^ spe- 
ciei, et forsan CamVuA Totaplanta qiiando conlrita 

odorem graridum et foeddum fere Meliantbii sfwat. Fdm 
masticata ex observatiouibuft clarissim. auctorum FUrra Pern, 
viana colorem lutetun prmbent; etiomque cum tuta plauta ab 
Indis regni Chilensk, quibus Guevil^uevUf nuncupatur, ad 
ordores sangumis midgsmdos in clystcribus vcl decocto, et ad 
febres tabificas Congo aut Chavalcmgo, ct dysenteriam de]jiellen. 
das, in decocto aut infuso usurpaniur. 




Ast. SgvmiiifSfei 

i^ RedticHon ^ Ms!peTimeni0i ‘$e^ a Tr^msl^icm 
Afpmdhs to ^ Mmiff evdi^i Nouv«]lest 

M^hodea jjloiiir k I)^i4)!iii^tic^ tks Orbites des Ctwiaetus,’’ 
i^th, Remarks. , By Ha^vAy, Esq, MemW.^df the ,, 

Li^iid6n'Astronomical Society, # , * ' * 


A Translation of an Ess^ by Legendre, on the subject of 
Minintuin Scares,; may ncrt be unacceptable to such of the 
readers of the Edinburgh Jou^al, as may not have bad an op¬ 
portunity of consulting t}ie able memo^ which have ap¬ 
peared on this very important subject, itt, the writings of some 
of the’ Continental mathematictans. - ,.I have selected the pap^ 
of Legendre; because that distinguished geometer was the first 
who added to the equations of c^Hition employed by, Euler, in 
his paper on the inequalities of Jujnter and Saturn, and by 
Mayer, in bis Essay uu the-J^oon's, labration,—an equation 
whidi should invrike the additbned condition of making the 
sums the squares' the errors of obsean^on a mimmum. In 
anoth(^-.papcr, I shall gke the verj^ ^le demonstration which 
Laplace has afforded, in hjs Theorie dcs ProhabUi- 

tis^ that the result which Legendre?& principle, affords, is the 
best nybich the conditions of any problem can require; since the 
result of the investigation leaves the least possible error, and, at 
the same time, points out the limits within .which its aberrations 
arcconfineii. , i ,, * 

To the experimental philosopher, the mmthod of minimtm, 
squares will be frequently found of singular utility and value, 
li the varied departmmts of natural philosophy, in practical astro¬ 
nomy, and, indeed, in every inquiry where the conditions .to be 
determined are eshiy ted under the jRnm of algpbrmcal coeffi¬ 
cients, it will fix die mmn position or value of;, the object of re¬ 
search, with a de^ce of certainty and precisioii not to l» ^btain~ 
ed by^any oth^ method. 

The essay of Li^cndre here alluded was puhlidii^ 

n^ly as an appemhX to the work whkhapp^irii^. m .ISOfi^ and, 
entitled NmveUes la 

dies Cotnetes, and which is distifi^ished 

fineznei^ that characterises the other productions of this c^lebrat- 
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cd man. Every mathematician acquainted with the labours oi 
J^gewdre, must have had ample reason for admiring the purity, 
eiegance and fetlihty, which almost every page of his writings 
display. As a proof of his powers as a geometrician, we need 
only refer to his celebrated Ekmem de Geometrie; a work 
which has long been the adnurarion of Europe, and which will, 
douj^tlcls, continue to be admired, as lohg as a correct geogietri- 
ca! taste shall prevail *. Of his attainments as an analyst, hi.s 
large work, entitled Exercises de Int(^ml, bear^^ the most. 

ample proofs. This latter performance, indeed, from its pro- 

• I am happy to find, that the wide circoiation of Legendre’s Mcmem da Geo¬ 
metries is likely to be still farther increaseel hy the intended tran^tion edited 1^ 
Dr Brewster, It %vill extend the fame of l.egendrc, and, at the same time, confisr 
an essential benefit on the yoang mathematicians of this island t and pariicul^ly, 
indeed, on a class of men of no iittlc importance to the country, and who have con- 
- tributed in a large degree to Che successfui^ advancement of its urtis, its sciences, and 
its wealth. I allude to those seir4aught men, who, pursuing humble occupations 
in towns, or lixdng in Tillages and other retired spots, pass a life of labour in virtti- 
ems obscurity, filling up the intervals of their leisure with snethematical and phBo- 
so]ihicul pursuits. Qomwall, in particular, lw« long been distioguKhed for an in¬ 
telligent clas.s of this kind, arising, most jirobably, from the practical utility of such 
infomiatiun in the operations of mining. In a, recent geological tour through that 
ri>untrj% I went from the Land’s End in a directioniHearly parallel to Whitesand 
Bay to Cape Cornwall, and from thence to the little town of St Just, which is situ¬ 
ated in the neighbourhood of a mining district, famous for the rich variety of Its 
minerals, and for the bold and stupendous character of its rocky scenery. In this 
obscure sixd, and wluch apiwarcd to present but few facilities for tbe.attainment of 
science, I called on a Mr John Davy, whose ingenious mathematical investigations 
in that useful publication. The Ladies’ Diaiy, had long attracted tny attention. In a 
little cottage I fbund this '\f(orthy. siurouhded with a numerous and healthy 
family, and in whose countenances! could read contentment and ]>cacc. His scanty 
library' consisted of a few choice English raBthcmatical^ writers, and whosi state 
plainly proved, how often the volumes had Iwcn examined and read. Ilis know¬ 
ledge, I found, to be far above the elements of science. Of the Foreign writerfi, 
indeed, he had but the slightest knowledge; and appeared 'considerably surprised 
W'hen I mentioned to him a few of their celebrated works, and what the powers of^ 
the modern analysis had achieved. He mentioned the names of Emerson, Simpson 
and Mactaorin, with enthusiasi^ and respect; and I shall never forget the honest 
pride with which he shewed a complimentary letter that he once deceived from the 
venerable Dr Hutton. To such a man, a w'ork in a foreign tongue presents a 
great, and, I have known in more instances than one, an insuperable obstacle 
it is to this veiy' miiQetous class, that the translation of Legendre's Geometry will 
be BO petmliofly acceptable. It is from this class that ui.numbcreil improvements 
in the seiences and the arts have proceeded. Need I mention, in cottfirmation of 
this, the name$ of Simpson, of Arkwright, of Brindly, and of Hutton. 
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found amt difficult nature, has ndt met with the wide drculatiou 
which has distinguished his Elements of Gksonictry; but %* nicsi 
analytical skill, elegants^ beautiful and ^ied invendon, 
and all the qualities which distingmsh the higher and nmre rer 
dhed walks Uf analytical’ inquiry, it is unquestionably tmiivah 
Icd. . . " ’ 

In any investigation relating to the subject of imnunum 
squares, j^he name of Cotes must not be forgotten. With this 
distinguish^! man the suhj^ may be said to have originated, 

since he was the first who allowed each observation^ to have an 

, & 

influence on the object of inquiry, dependent on its known va¬ 
lue. In tliis, as indeed in many otlier instances, the fine origh 
nality of Cotes’ mind was clearly displayed. His merit must 
have, indeed, been great, when Newton said of him, “If Cotes 
iiad lived, wc had known something.” 

On tl4£ Method ^ Mimrmm Sqmres. 

In most of those investigations whose object is to deduce from 
experimental observations, the most accurate results they are ca¬ 
pable of affording, we are generally conducted to a syst^ of 
etpiaUons of the form 

E = flO -4- 6iC 4- ^ + Sec., 

in which a, ft, Cf^f, &c. are known coefficiaits, varying from one 
cquahon to the other, mid a*, &c. unknown <}uantltics, 

whose values it is necessary to determine by the condition, that 
the value of E is reduced either to Zero, or to a very small 
quantity in each ecj[uation. * ^ ^ 

If we had as many equations as unknown quantities x, z, 
&c.,* tliere would be no difficulty in dcUarmining the values the 
latter, in such a manner to riMider the errears denoted by E, 
absolutely mill. But it most frequently happens, that the num. 
her of equations esLcced that of the unknown quautid^; and 
hence it becomes impossible to annihilate all the errors connect- 
ed with the investigation. 

As this is a condition which appertains to the greater part of 
those physical and astronconical prcdilems, whose object is the de¬ 
termination 6f some important elemraits, it is necessary to exer¬ 
cise some discretion in the di^fibution of the ei^rs, add to 
expect that all the hypotheses employed i^uld dmduct precise¬ 
ly to tl^e same results; and, aliove all, we must endeavour lo 
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confine the extreme errors within tlie loftst pcjssible limits, witb- 
qfit attending to the nature of their signs. 

Of all the primnples that can be proposed for the attainment 
of this object, Uiere is none more general, rtwirc exact, or of an 
application, than that which consists in making the sum of 
* the squares of the errors a mimmim. By this method, there is 
establish^ among the errors a kind of equihbrium; and which, 
by prevmiting the extremes from prevailing, renders it very pro¬ 
per for making knownHhe slate of the system which approxi¬ 
mates the nearest to tlic* truth. ' 

The sum of the squares of the en*ors E% E *, being 

(« + -I- cy -f-/« + i«c.)* 

-I- (a* + h'x + c*^ +/'» + y 

4- (a" + h"x 4- cy -f/"” + 

4- kc.; 

if we endeavour to obtain its nrimmumf by making x alone to 
vary, we shall have the equatiem 

0 = ^ ah X ^ he s J 5/*+ &c., 

m which the sum of the biinilar products a a* h\ n" ?/', Sfc. is 
denoted by f a b, the sum of tlic squares of the co-efiicients of 
x; that is to say, 6® 4- i'* 4- ft"* 4- &c. by /h\ and so on. 

The mmimum with relation to will gite wnirlarly, 





c -b See, 


and the mhiimum with relation to s, 

0 = J af+x j hf^y j cf + x j,f^ + k,c., , 

when* we perceive that the some co-efficienlsy’fte, y’ft /J See. are 
common to two equations,—a circumstance which facilitates the 
operations of the calculus. 

In general, if it he rcqfdfvd toJbmi the equation of miiiiinuin 
wUh rexperl to one of the unhunon qaantUks^ it ictlJ be nca ssary 
to aU t/te fertile of the proposi d i quatmi by ike CQ-xffi- 

eientqf the ^enTctwwtt qnauiiiyinihisiqutU/ot , taken with ifspro^ 
per and &t0n to Jitid the sum ^'aU ihet'c proiiurts. 

In this mmmer, we sliall obtain as manj ^'ipiaiions of nuni- 
tnum, 03 Uiere arc unknow'ii quantities, un<l these miiations u 
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will be a^gfiaty t6'TesiDi^ by tJie ordihiry methods. But we 
shall find it necessary to abridge the whole' of the computatioo, 
by admitting into each operation, only as many fifuresy^^ther 
whole or fm^ional, as the degreeof approximation of which the 
question is susceptible, may require. 

If it Were possible to satisfy all the‘equations of cohdition, by 
rendering each of the errors*we should equally olitain this 
resuU by the equations of minimim: for, if, after having found 
tlie values of a-, «, Sic; wHch render the errors E! E', &c. ze- 
lo, we cause y, z, &c, to vary respectively by i af, J 3 a, &c., 
it is evident that E*, which was zero, will become, by this va¬ 
riation, t(a }^i)r 4 . h 2f rh'c I j^, Sec^)*. , A rimiUu* consequence 
will follow for E'®, E"*,. 3ic. Hence it is evident, that the sum 
of tile ^uares of thear^s will ftave for its variation a quantity 
,of the second order, with relation to Sa?, St/, &c.,—a principle 
which p^ectly accords with the nature of the minivmm. ‘ 

. If, after haring determined all the unknown quantities ar, ij, a, 
&c., w'c substitute their values iri the proposed equations, we shall 
^tain tlie dififerent errors Es E’ B"? &c. ybekmging to the sys¬ 
tem, and which icafmot be reduced, without augmenting tlie sum 
of their squares.- If, among.these errors, some are judged to be 
too contidcrablc to be admitted, the equations which have pro¬ 
duced them should be rejected, as resulting from experiments of 
too defective a kind; and. we sliaU determine the value of the 
unknown quantities, by means of the remaining e(|uations, which 
WiU then present errors of a mqch smaller kind, -i And, it is to 
be observed, that, though we rej^t^ the equations wliich have 
produced tliese errors, we sliall not be obliged to retrace all die 
steps of the computation; for, as die equations of minimum are 
prmed by the addition of the products belonging to each of the 
' proposed equsiibhs, it will be only necessary to remove from 
' that addition those' products produq^ by the equations which 
halve led to the erroi-s. ' \ ' 

The rule which we take die mean bikween the results, of 
diligent observations, is but a very .shapleconscquenee of our 
general method, and which we ^fdl term the Mjetbod of. Mim- 

iiiVM Squares. . 

If exprinment Jhas given cfifieircnt valuer a"'» &iPr fiw a 
certain quantity ar, the sum of the squspf qf the errors wOl be 
(o'—a*)® -1- (a"—ar)® -f a)® + &c.; 
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and) by inajung this sum. equal 1^ we ^ah have 

^ .0 ?a (of—i(F),^ (a^-rJc) + (<3^"—^) -f 8tc*; 

and fitan wH(^ Insults, 

■ ' - '• c ^ -ds<*” + H?-'8ws* '''■■' • ' 

J7 — .. . } 

. n ' 

f( beiug the mimb^io£ <^baer^^4ti , ' 

In Me manner, if, in order to i^mmine the positbuof ai |)m«t 
in s^ace, we have found by a first ex|ii«iment the eo-ordinates 
a', S', c'?' by a second, the co-ordhmtes n", S", c", 8ec., and so 
on, and that we regard ^r, a, as the true co-ordmates of the 
same point; then the error of the experiment will be the 
^stance of the point (o', S', (f) from the point (a?, ;8r); the 

square of this distance is ; , 

(o'—ic).* 4.(6'—^) ® 4.(ief—js) 8; 

and the sum of the like squares being ajual to a mimmumj we 
deduce from it three equations, ivhich give 



n being the number of points given by experiment. These for¬ 
mula? are the same as those by which we find the common centre 
of gravity of several equal masses, given in position; and from 
which we perceive that the centre of gravity of any body what¬ 
ever possesses this general property:' 

If we divide tlie masis of a body into equal moleades, and so 
small that they may he considered as points, the sum ^ the 
squares (ff the distances these molecules Jrom the centre of 
gravity will be a miiimuttl. 

We perceive, therefore, that the method of minimum sqparies 
discloses a kind of centre around which the results furnished by 
meperiment arrange themselves, ^ that they mny be removed 
from it in the least, pi^ible degree. T^ appiicatbn we a^ 
about to make of it to -the measurement cf thp meridian, will 

unfold its simplicity mid fertility in a clear point of view. 

< 

AppUcaiion to the Measurement ^Degrees e^'the Merid^afi. 

' lict us suppose the terrestrial meridian to be any ellipsis whose 
, axes are related to eacli other as 1 to 1+*;' that D designates 
the length of tile 45th degree, and S that of the arc contmned 
bfetweW the 'twb latitudes L and L'; then by known formul?e. 
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and by cxprc&^oig L'—»L in degrees, we shall have 

S = D{L'—L) ~|.D. !22 an (W—L) oos (L'+L); 

tC AT 

from which results 

L'-L = ® +|,. >1? an (ly-L) oos (L'+L). 

r 

As Uie 45th degree is about f!3500 modules of two toyes each, 
1 l4-C 

wo may make - = —, C bdng a very small fraction, and 

U wOuOO * 

we shall have 

an equation whieli ^ill furnish the relatbn between « and C for 
every ai*c whose longlli is givert, and the latitude of whose ex¬ 
tremities are known. 

In the following table is presented the lengths of the different 
ares of the meridian of France, and the latitudes of the parallels 
which sc}m*ate tbem, sudh os tliey result from the operations 
peribrnied by the celebrated astronomers Dbxjlmbhk and Me- 

CHAIN. 


Floco or0t)‘-e];\a- 
turn. 

Its latitude. 

Ails ol the Men- 
diaii exprebbcd in 
modules. 

I/—I, 

L'4L 

Dunkirk - - 
Pitntheun dt Pans 
rian\ . . - 
(kiiiu mine • - 
Alountiouy • - 

<i t ft 

At 2 10^.0 
48 50 l‘>75 
ib 10 42.50 
43 J2 M M) 
41 21 11.80 

DP 62172.59 
Ph 76115.74 
1.C 814.24.55 
CM 52749,48 

f* t 4! 

2 11 2a75 

2 40 7.25 

2 57 48.10 
,1 51 9.60 

Ota 

99 53 0 

95 1 32 

89 23 87 

84 34 3,9 

• 


We have therefore four arcs, whose measures being substi¬ 
tuted successively in the equations (o), will furnish four equa¬ 
tions between « and C But as these fbnr equatious cammt he 
satisfied all at oncje, wc shall suppose that they exist, by attri¬ 
buting a certain a.'rror to the latitude of each place; and for tliat 
purj[x>sc assume F*, Fu, bee. as the additive corrections necessary 
to be made to the latitudes of Dunkirk, the li^theon, &c. 
Thc'.c errors entering oni_y into the first member of cadi equa¬ 
tion, arc too small to affect the term multiplied by « in the sc- 
ct*iid vumbti Tlr>‘ follow nig tliciefoic arc the equations result- 
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ing from the four arcs measured in llie operations of the meri¬ 
dian: ' , 

* E* —E" = ^00^3 + €, (119S) — « (0.563) 

E» —!?« =: . 0.003100 + e (2.672) — « (0.351) 

^ -^.001096 -I- 5 <2.962) -f « (0.047) 
=:i-6.q0l»08 + € (1.851) + « (0.263) 

As it isihecessary to consider the errors separately, we tSiall 
regard the error E‘" as a new tiiduxown, and wc shall Ijave the 
five following etjuations: • ‘ ’ 

E* ;= E“* + 0.006023 + fi (4.864) — « (0.914) 

E“ == E“* -I- 0.003100 -f. t (2.072) — » (0.3M) 

E”* = E“" (b) 

Etv _ E»" + 0,001096 e (2.962) — « (0.047) 

E'^ == E‘" + 6.002904 € (4:813) — » (0.310) 

We must now endeavour to make the sum of the squares of 
these .five errors a Ind which condition expressed 

with rdatlon to tlie'unknown function E% all of whose co-efli- 
cients are unity, will fumidi by the addition of all the ocfuations 

0 = 5 E*" + 0.013123 — e (0.239)— «• (1.622) 
w hence" ^ ' 

E“=—0.002625 + ^(0.048) 4-» (0.324). . 

By substituting this value ini the equations denoted by (5), 
we shall have 

E* = 0.003398 + S (4.912) — « (6.590) 

. E“ - 0.000475-1^6 (2.720) —«(0.027) 

£*“ = -.^0.002625 + 6(0.048)+ « (0.324) (r) 

E*v -—0,601629—6 (3.914) + - (0.277) . 

, E^ =p^ 0.000276-^? (4.705)+ * (0.014) 

In ordm* to exprei^ aftmr^ds the ixmdition of the minmum 
with reladon to 6, it wjU ^^iii^ate to multiply the first equa¬ 
tion 4*912 the , co-eii^nt of 6,, the second by 2.720; the 
thwd by 0.046 ; (he fotirth by—2 914; the fifth by •— 4.765, 
and make the sum the products equal to zero. .And, 

by operating shmlarly wbh tesp^t to «, we slrnll have, the two 


Ocs' 0.0209a3+ 6 (62.726) —«(3.830) (d) 

d is—0.003287—6 , (3.830) -f «(0 53]) . 
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from which we dediuce «=s00675, and 6 =0.0000778, 

and therefore ihe oompressoon tt d: 


and the 45th decree B 


^8500 

®=T+S 


28i97.78. 


The compresuon determined by the len^h t& the peadulimi 

1 

and by certain astrmioimcai phenomena, is but and the 


45th degree, such as we have deduced from the comparison of 
the measurements made in France with those of Peru, is 
88504,10. The absolute destehnination of the metre is founded 
on this last result; and ought to bo diminished by about its 
4500th part, if we consider only the measurements executed in 


France; but 




which we havie deduced from other phenomena, that it does not 
permit us to adopt this last result. 

The values found for « and 6, determine the clllpas, which 
saTisfies as exactly'as is possible the measurement of the arc of 
the meridian comprised between Dunkirk and Barcelona. This 
ellipsis is flattened in a much greater degree than that which 
oorre*»p(>nds to the general figure of the c»u?tli; and supposes 
errors in die obsen-ed latitude^ whicli may Ixj delormined by 
substituting the values found for and 6, in the expresrions for 

E‘, E“» &r.: Wl shall And J>y reducing these errors into 

• (seconds » 

Fi=—(F73, E«=l"83, En*=V'55, Ew = 0^42, Ev=0".03. • 

The greatest of these errors do(>« not amount to and the 
mean, wthout regarding the signs, is but 0''91. 

instead of determining the two quantities « and 6, which 
correspond to the absedute niinimum, we begin by making the 
quantity «ix^ual to the known coinpresrion the equarions (r) 
will become 


* I have not altorod the values of &c. in the text; but I hnd 

E** =r i" 82, , 1". 5G, j 0".01} the mean otror, however, t« not eflhct* 

ed. 11. 
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E’ = 0,001554+ C (4.912) 

E**= 0.000991+C (2.720) 

E*“ =:-.0.001612 + C (0.04fi) 

E"=—0.000663—C (2.914) 

E’ =2 0.000323—C (4.765) 

and we shall have for the eqilatu>n of the minimum, 

0 = 0.009010 4* 6 (02.726), 
from which results € =: —0.0001486 * ; and hence the 
45th degree = 28500 (1 — 6)= 28504.09; 
which suflScicntly uocords with the adopted determinatiiui; but 
then the errors E*, E**, &c. expressed in sc'conds, become 

E*=3"06, E«=0"00, E“»=—6''83, E"=—a'88, r/=r3’'62. 
These errors are greater tlian tliey were in the case of tl'.e abso¬ 
lute niiuimum; the greatest lof them falls on the latitude of 
Evaux, and tlie least, which is zero, on that of the Pantheon. 

Fmally, the anomalies in the latitudes, which undoubtedly 
ought n(»t to be attributed to the observations, depend probably 
on dm local attractions which act so irregularly on the plumb- 
line. A defect of honiugeneily in the strata near the point whnre 
the latitude is observed, is suiBcient to occadon it; and the 
same circirtiistanci' which caul's the apjuirciit zenith to approach 
the south or the nortli, nmy also cause it to deviate some seconds 
towards the west, which explains the inequalities wc have also 
observed in the azimuths , 

From llie anonjjsdics it results, that the length of tlie arcs of 
the meridian^is W proper for the determination of an univer¬ 
sal measure than that of the ]>endulum; and it is not suvjirising 
tliat some observers, in other respects very cxac*t, have not 
tigrecd in the measures they have taken of the degrees of the 
meridian; dnee, in consequence of local atU'aclions, the lati¬ 
tudes of two places equally distant from the equator, may dlficr 
from each other by several seconds. 

Plymouth, ) 

Juh/ 1822, J 

* 1 find for Uifi ^Qoiition of the mintoium 0 sr 0.lK)f<014>, and C = — 0.0001437 1 
also the ejtor E*=3".0S, and s; 3''.63. H. • 
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Aet. XVIIL—Oh du. Mithodsi^separating Limjhm 
ncsla. By C. DAuuEuy, M. G,S. (Condudcd 

frcwn p. 123.) 

IIKFSR, therefore, that the plan proposed Dr Wollaston 
Ibr aeoertainlng the presence of taagneda, may, under ptopor 
management, l)e safely extended to the determination of its 
quantity, v^^here no other substance is present; but it was still a 
question, whether the remark held good, when any considerable 
portion of a salt of lime had been ort^nally present. 

Tliat, under the latter dbcumstanccs, the precipitate afibrded 
by phosphate of soda W'ould bo somewhat less than what could 
l)e qhtoined from the same quantity of the mogncaan salt un> 
mixed, seemed a necessary consequence of what 1 had already 
ascertained as to ilu' precipitation of a portion of that base by 
carbonate of ammonia, when limt was present; but it was also 
poedblc, that as a certain portion of the latter earth escaped the 
action of the re-agent, and remained in the supernatant liquor, 
the affinity of the magne^a for it might interfere with the effect 
of the phosphate of^soda upon that basc.'^ 

It was impossible to try this experiment fairly in the caise of 
sulphate of tnagneda, as the sulphate of lime is too spatingiy 
soluble, to be employed in sufficient quantity, and the nitrate or 
muriate woultl deaimjiose the magnesian salt. I therefore re¬ 
solved to ascertain what proportion of a ^ven weight of mag¬ 
nesia could be recovered by the application of i^osphatc of soda 
to a solution of the earth in muriatic acid, when a dbffnite quan¬ 
tity of muriate of lime was present, compared to what could be 
prcripitalcd by the same re-ogent, when the magneria was em¬ 
ployed unmixed. ’ 

I made several experiments to this effect, but I beheve 1 can 
best depend on the four Icdlowiiig: 

IVr i^ent. 

1. Of 10 gr. of Msgiwsia rocenUjr ciOdaed, t recoveKdi hy ip^aa* 
of Phoiipliste of Soda, .... 94 .$ 

Sfi OjT ditto with 10 gr. of Lime, ... 

3. 10 gr. Carbonate of Magneda, • - 80.3 

4. Ditto with lOgr. of Carbonate of Lime, . • ?T.S 

From the loss experienced in these and other attempts to re¬ 
cover the (ju-intity ol’ base which had appeared to have been 
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present) I might have drawn a condusiou unfavourable to the 
use of phosphate of soda as a precipitant of magnesia) had it hot 
been for the experiments before detailed; but as these leave no 
doubt on this head, I am disj^josotl to attribute the ajTparent cr. 
ror to causes which it may be worth wliilo briefly to mention. 

The first of these was the presence of a portion of carborla- 
cius*matter* in tlic carl^piate of ammonia €m))loye(l) which 
being retained in chemical combination by the triple phosphate, 
or at least carried down along willi it, proved the ineanb of de- 
compi>siug a portion of the phosphoric acid, when the precipi¬ 
tate was heated widi the view of reducing it to the state of a 
simple phosplmte of magnesia. 

The second was, I apprehend, my applying the phosphate in 
too diluted a condition to act readily on die amiuoniaco-magnc- 
sian carlwnate, owing to which circumsianne, a small portion of 
magnesia remained in fcolutiop, as was proved by die addition 
of pure potash, which rendered the litjuor turbid, after the phos¬ 
phate of i^l» had ceased to act, although the same re-agent, hi 
a solution to w'hich phosphate of wxla had lieen applied in a 
more concentrated form, produced, as we have setm, no effwt 
wliatever. * 

But the principal cause of this apparent variation in die re¬ 
sults, h the uncertain composition of carlMniatc of magnesia, 
which, Ber/elius has shewn, retains a portion of its water, 
even after it hn& been to an high lomivrature for a con- 

rideraWe timef. Hence, die real quantity of magiic'^a em¬ 
ployed, was, in these enses, always below that at which I had 
estimated it 

,.,11 .. . .. . ■ '■ ■ - . 

* • Cariwnaie of ammonia haa such an aiBnitj for carbi-narcout- nutter, iu coi- 
tafii States, that, even when letx’tOedljr sublira<*d, U seems to cany up some aloiip 
with it. Ifcnce, in my experiments, whenever an impure cailxni.ite of ammonia 
was employed, I always found a blackitjt matter in my eoltitions? and Dr Kidd 
informa me, that he bos found, that, in passing nitrous arid ga, thnwgb a solution 
of ammontft, wbich he had considered toleraWj well puiifiwl, a diset>lr»miion was 
produced, which he can only attribute to the action ojf the nitrons acid upon the 
Wtumlnous or carbonaceous matter disengaged during the iieutralis.'ilion of the 
ammonia.. 

f Sec Bmdiufc’s paper « On some (’orapouiid, winch deiwnd on Weak Affi- 
nJticf,” in this Jfminch vol. i. p. 63, A(. , 
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These dreumstances may serve to explain the loss experienced 
in those cases where the earth was employed unmixed; but the 
fact, that whenever the same substance was made lue of in cem- 
junption with lime, my predptate fell short of that obtained 
when the magnesian sdt was employed alone, tends to confirm 
the inference deduced &om the forc^ing meperiments, viz. That 
A porfion of magnesia is thrown down by carbonate of ammonia, 
when lime happens to be present. 

This was further proved by the following experiments, framed 
under the idea of obviating the uncertainty which the variable 
compo^tion of the carbonate of magnesia was calculated to pro¬ 
duce. 

One ounce of muriate of lime, which had previously been found 
to contain 11.4 grains of base, was mixed willi an equal quan¬ 
tity of a solution of,,muriate of magnesia, which, from die pre- 
dpitate afforded by phosphate of |o<.la, appeared to contain £1.76 
grains of earth. Of these 11.4 grains of lime, carbonate of am¬ 
monia threw down 10.8, when no magnesia was present; but 
the same re-agent added to the misled solutions, gave a pred- 
ptate which indicated no more than 10.2, taking the mean of 
three experiments. • 

Yet, although the addition of oxalate of ammonia dearly 
proved tlmt lime was present in the supeniatant liquor, it ap¬ 
peared, on the other hand, that a portion of magnesia had been 
precipitated; for the jxiwder being redissolved in an acid, and 
treated os before, gave evident marks of the presence of the 
latter earth. 

1 also found, that the quantity of magnesia, indicated by the 
predpitale, which phosphate of soda afforded was less by 0.2 gr. 
than when no lime hod been present, taking the mean of two re¬ 
sults, which did not differ more Uian 0.03 from each other. 

The rcddual fiuld, after it had experienced die fuU effect of 
both those re-a^nts, was evaporated to dryness, and nedissolved 
in an add: but after carbonate of ammonia had ceased to throw 
down lime, no indkadons of magnesia appeared on the addition 
of die aikaUne phosphate. 

It would seem, then, that when carbonate of ammonia is 
added to a mixed solution of two salts, the One containing lime, 
the other magnesia, a small proportion of the latter earth is 
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thr 0 <m down with the former; so that the quantity of predpi* 
tate afterwards afforded by phosphate of hoda or arn mnnin., ne* 
cessarily fails short of that which would otherwise have been 
obtained. 

But w e bwe no proof that the lime which has resisted Uic 
t^tion of the <!arb(Wte of ammonia, and remains in the liquor, 
interferes with the operation of the alkaline phosphate on the 
remmiiing portion of the magnesia; so that in this respect, the 
method appears to be as rigorous as can well be doised. 

Having said m much on the operation of the alkaliiu' phosl. 
phates upon magnesian salts, it might be expected tlial I should 
conuliule my account by a statement of the oomp(>sition of phos^ 
phate of magndsia, as well as that of the triple phosphate, de- 
duced from my own experiments, as this has in either case been 
inferred hitherto’ratlicr from Synthesis than analysis. Having 
met, however, with difBcultjps in ray first attempts (which, I 
believe, arc acknowledged hy all who have l)een engaged on this 
genus of salts), I must decline for the present entering upon 
this part of the subject, only regretting that tiic Mime philoso¬ 
pher * who, by so ingenious a mode of operating, a])pears io 
have at length set at re^t the long-agitaied qiiestionwith respeet 
to the true comporition of ph<n>phoric acid, did not at the same 
time extend his analytical researches to that of tin* salts which 
it fonns f, 

* Se& Sir H. Dsvy’b pa|)fr un Phosphoric Acid, in the JPJiiL Hh-ang. fbr ISIS. 

It may be as wt^ll to mention the method I pursued in attomptutg to ana¬ 
lyse Phos])bate of Mn^oMa, which was as follows: 

Ph^phate of Magnesia (as is well known) may be dissolved by the^sulpliaric, 
nitric, and muriatic acids, but chemists are divuiud as to whethei any decomposi¬ 
tion of the salt takes place or not. Dalton, in the JlfaticAeater Mnao/rSf \oI. r- 
(New Series), maint^ns that this is the rase; but the majotity of chemists believe 
that the sulfuric acid dechmpoaes, and that the others uiortly disstdiu it. How¬ 
ever this may be, to efibet e solution of this sidt in one or other of tbe acids ap¬ 
pears the best preliminaiy to its analysis. 1 therefore attempted to juecipitate the 
magnesia from its solution m acids by various rc-agents. 

7%e gxed alkalies do not appear, honeter, to succeed, and ammonia precipi¬ 
tates anew the triple phosphaie. By adding a Mihtiion of nitrate of lead to one 
containing 10 gr* of phosphate of magnesia dissolved in nitric acid, 1 obtained, af¬ 
ter somo time, very regular tetraedral crystals of n salt, which, when its uatet of 
aystoUiwtion was driven off, was found to wcigii 20i8 gr. On exmmnatiun, they 
were found to correspond in chemical characters, as well as in crystailUuc foriii. 



sm 





In poi9clustoD«<0en, I may olbser^j that iJbe meiiibdl ire IbaTe 
been con^deiring, answers mc«st\bf|^^ully the puifi^ as^ 
certaiiiing the presence of miiintie of inagfiesiR, aDd 

t^t it may be afeo employed # a ready though" not a perfectly 
ieeufate method of dkenmifesg lj^ propsrti<m in whieh this 
base "occurs, even whmi ^%fie is prefseiil ,4 im that if litre wi^h 
likewise to asceirtmn the eaith, we shall find 

itm^ssary, before we add'th«^;.catbcffl|a^ of ammonia, to throw 
down the lime by spme otter ipeans. Unlcssj therdbre, we can 
<tecovcr some |w©a|fitaM wl^ wiH d<^ completely, without 
directing the magndia *, the fonnula first meiBioned seems of 
the twh the most ^edse*. 


« 


III. M. Xiongchamp ^whose p^r hi the l®th volume of the 
AnnaicB de Chimie I have alfdsd^ dkded td^ pioposcs to em¬ 
ploy ammonia in the date of a sia|x»rbonate, ter the purpose cf 
separating the two emlte^ concmdhg that we shall in this man¬ 
ner be enalfied to throw down the lime before the magnesia be¬ 
gins to be separated- .He assert^ that if the soludicm be filtered 
Within two hours wEtm* the acMition cf die subearbonate of am- 


% 

with the nitnv^iHo^ate of lead, which BemOios isentions having obtained by a 
ainijlaf proceiiR, and of which g(X2 j^tins wdidd be composed, accordjiyt to bis ea- 
tbnite, of 1^47 phosphate of lead, and a73 nitrate of lend. Now, 13.47 grains 
of phosphate of lead contain only S.36 of acid, so that it is evident that all the 
phos|>horic acid was not precipitated in this manner, {or 10 grains of phosphate of 
magnesia contain d gr. of acid. Time has not allowed me to pcoSectUn the 
anbject further. ,<■ \ ' 

*, This part of my paper was completed, when I wasl'avomed by a letter from 
Mr II. Warburton, Vice-President of the Geological Society, in which he infamwi 
ihe, thht %lr Wollaston considetv it advisable, in the' first instance, to predj^tate 
the lime' by oxalate of ammonia, taking caire not to leave an excess of the oxidajte, 
and vrot to have the vfblution of the lime too diluise eft^ the oxalate of is 

separated.. Then Jto the clear lujuar he adda bioarbohdte of 3minonut; 'm}d, lastly, 
phosphate of sodai The snudlest quantity magnesia Will thus ^ rendered vi¬ 
sible, if U>e side of a watc^glass containing some of the liquid be touched below 
the surface of the fluid with,a glass-rod.’^ I have had no direct exixulence of this 
last method, hlttyan rcadii^'believe it |o be an improvement upon the one usually 
employed !»y me. . Them could he littj^^d^culty, however, in separating d^etwo 
eanhs, if oxaktteof ammonia could bo efr^yod, without oethig ppon 
Iwing influenced by Us presence. This, however, I shall endeWour to s^w is iif. 
tod'the cflKe* ^ i 




moi]^ the lime aloim irU i have precipitated; but that ate texS- 
ing a lotigec ' sucqemve portions of magnesk laU 
umil the whole » depc^ted. , . 

Supposing this statement anrect, I should view wkh some 
suspicion a mode of ooidysis^ which was dependent for it success 
li^n the niee^ inath wihach timed the succesaon of our dbe- 
micaf manipn^ernSj Ond dbould ccfoceive that the parcpoiAicni 
which the predpitant might hear to the substsmees <^ted cm 
{to say nothing of- other condilgendei^), might alter materiahj 
the length of time which was to intjErvene before the di^muon 
of tlie magnesia. ; = . - ■ " . . - / - . 

Tire exjrerimeritSj too, that are detailed above, drew that the 
effect of this reagent is considerably influenced by the propor¬ 
tion which the two earths bear to cadi otlreri and even lead to 
the conclusion, that .solittions of the sul^^atcs of Inne and mag¬ 
nesia might be mixed in suf;i^ a proportion Mith this reagent, 
as diould render both altogether proof against^ its influence. 

In orte, however, to ascertain this point more, fully, I dis-^ 
solved equal pmts of munate of lime and muriate of magneto* 
in distilled water, and, after, adding subcarhpnate of ammoina, 
carefully separated within an hour die precipitant which liad 
'fallen down. ' . 

ft ' ^ 

On examining it, I certainly found that lime was the prlnd- 
pal ingredient, but very distinct traces of nuigncaa were afford¬ 
ed by the application ofyhe^hate of soda. 

On tile other hand, a |>recipitate which aftei'wards fell, ccsb- 
wsted chiefly of magnesia, with smne admixture of lime. 

IV. I cannot^ therefore, recommend this last method to the 
adoption of chemists, but dhall proceed to consider another for¬ 
mula for separating the two earths, namely, that of first getting 
rid of the lime by oxalate of ammonia, and afterwards precipi¬ 
tating the magneda by the alkalies, or the phosphoric acid with 
excess of ammonia. 

Confining ourselves to the mode of throwing down the lime, 
we may observe, tJiat one objection to it has been al ready'swg- 
by an experiment which I have detailed in a former part 
cff. this paper, where the pi^ncc of a large projrertion of mag¬ 
nesian salt appeared to diminish the precipitate obtained from a 
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given quantity of sulphate of time, through the agency of the 
oxalic test. . 

To confimi this obsemtion, and likewise to ascertmn whe¬ 
ther the precipitate of the lin^ could be altogether prevented 
by the iidluence of a predpimnating portion of tiie magnesian 
sulphate, I tried the effects (ff the tm upcm raptures of the 
twp s^ts, in the followii^ proportions, npting the effects*at the 
time of the addition, and at an interval of one hour, and twen¬ 
ty-four hours afterwards. 


Oxalate tf. JbmeBia added to 


1. A sAtsrated 8oIu>\ 

tion 

lime, ) 

2. $atm«ted (tolutibn-v 

<^enlpm«fli{ne, r 
Solution of sut{^. V 
of magnesia 25 i 
• gr, to the 1 oz. 


eqod- 

potU, 


S» Sol. of«a)iph.liina« I part.' ^ 
IMstillei water, 2 parb/) 
4. Sol. of aul^^ lime, I part' * 
Sol, of snip, tnagni^ 85 - 
gr. to the I <s. 2 parts, ; 
&. So1.ofaalph.lime, 
BaUd’aalph.mag. 
besIa,cont)lifning 
50 gr. to the i 
02. 



€. SoLofsulph. lime, 1 Parti 
Sol. of snip, magnesia 50 > 
gr. to the 1 02 . 8 ports, } 
7. Sol. (yf sulph. lime, 1 
Sol. of tntiph. mag- I equ 
nesia, 100 grains C par 
to the 1 Sih / 



Bemdered tke Liputr 


attketme 

very tur¬ 
bid. 

T 

1 hour of. 
terwarde 
very tur¬ 
bid. 

very 
slightly, 
turbid. 

very tut- 
, bid. 

slightly 
' turbid. 

caused no 
effect. 

very tur¬ 
bid. 

less tur¬ 
bid than 
No. 3, 

very slight 
effect; las 
than in 
No. 2. 

slightly 

turbid 

caused no 
efl’ect 

caused no 
effect. 

cauled no 

je^t. 

• s%htiy 
edhet. 


24 hmn 
ifierwards 
very tar- 
bid. 


very tur¬ 
bid. 


very tur- 
bid. 

very tur- 
bid. 


very tur- 
, bid. 


slightly 

turbid. 

slightly 

turbid. 


It will be seen from the above experiments, that the inertness 
of the ox^c test cannot be wholly attributed to the mere dilu¬ 
tion of tlie Wilpliute ; frn in experiment 3. the salt was diffused 
through the smne ^qwtity of water as in No. 4. and 6., and yet 
the effects were v^ different. Nor could it be owing to any 
strange‘affinity betw^n the oxalic acid and the magnesia, for a 
reference to tiie common Tt^s bf Affinity will shew usj that 
lime dectmiposes the oxalate of magnesia; and acCordifl^y, if 
only a few drops of solution of mt oxalate be added to erne 
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of muriate^'fi'nlpliW bf magri^a, ao that we may !)e 8ure» 
^roni the proportion they Jljear to each other, that the rc-agejit 
is nbt'in ; and if a single drop, of this mixed jiqu<«* be 

added to Wafer eontaihing lime in any of its states of coinbina- 
tiop, the precipitation Wliich ensues will convince us of the cor- 
recitoess of tTk‘'Tiihles tn'i^is 'iii^ahee. • , 

Although, in the ex^>ratferifs’ atoe‘detailed, I eondned.'mv* 
self to solutions of the two "suIpMtes^ ^ have sinceTound thSt 
muriate of linje is likewise rendered, much lesS'^nsibk* to the 
iwtion of the Mtnfe te^' by ,the "pites<^%'''0f a'predcMm^ 
proportion of muriate of magnesia*; so that wc ought al¬ 
ways to be cautioTjs in inferring the absence hf from the 
circumstance of no change occurring ttpoh the addition of an 
oxalate, vrhen the stdutioh ri found, to awirtain any thnsiderable 
quantity of magnesia. 

It appears, however, that wl*pre the }m>pOTtions the two 
('arths present are more nearly balanced, the, nae cif JJie oxalic 
test is open to an objecticai of quite the opposite kind, the pre- 
senc.e of magneria Irving in this case todnereap iiipcad of di-<, 
mimshing the quantity of precipitate obtained. ^ this subject, 
how^ever, I .sliali bring forward nothing of my own, my 
friend Professor Kidd of this University, has been kind ferio^agh, 
to put into ray hands a statement some exjicriments tsi this. 
subject, instituted by liiiHself many years ag»i, and therefore 
without any I’eference to tlje present inquiry. The following is 
an outline of these experiipeuts. 

Jul^ 14. 181S.—“JDr Kidd took BO grain.s of the calc-sinter, 
deposited from thcP waters at Matlock, and dissolved it in nitric 
acid. ^ Oxalhle of ampibnia. being then added, until its a'dtion 
ceased, a precipitate was collected, winch, when <;arefuily dried 
at a temjterature scarcely exceeding SCf, yielded 7t jp^ns. 

He treated 20 gi^mhs. of pure carbonate of lime, procur¬ 
ed from lime-water, in a manner precisely similar, and'ohtaiped' 
00 grains of oxalate of lime. St) grains the ^same would 
therefore have yieldfed 75 gfains of the oxalate ’ ' ^ 


1 find, is tiQticdd Mr'pJblUl^ in titi paper in the Journal nt 
•Snenee, BO dften alluded to. < 
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He took 80 ^atnb of the Matlock calc^sinter, and added 
to it 20 grains of carbonate of magnesia, both of whidh b»ng 
4h>solved in nitric acid, and treated with oxalate of ammonia, 
gave a precipitate which amounted to 51 gr. 

^ ‘ Now, as 80:51:: 50 : 85. 

Wishing to ionfirtn these results, Dr Kidd next^todl: 50 
grains of calcareous-spor, and added to it 33.3;i gr. of carbonate 
of magnesia, Ixith of which were dissoUinl iu nitric <Hid, and 
yielded with oxalate of aiiiinonia 86-75. 

4/ifeZy, lie dissolved 80 grains of the same calc-'-pai* with 
20 grains of carlKmate of in-igncsia, and obtained by the same 
ife>ageot a precipitate which weighed 51 gr. 

Now, aft 80:51:; 50:85, 

I shall jiroscnl the results indicated l>v these experiment in 
a tabular form, Mipposing the jjjuantity of oxalate of Inm ioi med 
from the pure carbonate, w hen no mpgiic-iia W'as pi i sent, to 
have been 100 grains, mid reducing the others to the same 

ratia 

Onrbonafe of i-uxie fh>m Uincv^atcr, {^ave, 

..... —-ftom ttie Matlock cnlc-kinter, 

Gttrbon'ite of Lime fioan talc-spar, 3 i>ajrts, 1 
Carbonate of Magnct-ia, S partt>, i 

Carbonate of Lime from the Matlock calc-sinlei, 3 partv I ^ 

Carbonate of Magnesia, - Spalls, i 


Ox-ilate of Luiits 

100 gi. 

91..75 

111.49 


The remarkable coincidence lietween these results, wdiicb, 
with the other particulars, I ha\c licen permitted to extract 
from the manuscript uot(*s pieserved by*Dr Kidd, of a miscel- 
lanifous set of ev]>enments on various limcsloncs*, seem.s to esta¬ 
blish the general law, that whcai a large proportion of magnesia 
is present, in conjunction with lime, the precipitate thrown down 
by oxadi^ of ammonia exceeds by more than '*'^”‘** 

could be obtained by the same reagent from similar proportion*, 
ofearbonme of Umc, without any such admixture. 

W«Te we sure, indeed, that the increase was always in tlie 
ratio indicated by Dr KiddM experiments, our oxHntou*as ix» 
the accuracy of the test be less affected; but as the cx- 
pcrinientH before related lead to quite the opposite conclusion to 
diie^ it wquld be unsafe to trust to the oxalic test for tbe com- 
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plete .?jpparati«kfl of tho two earths,, or for deietniiumg their re¬ 
lative proportions.; 

.pther ,hKtln^ ,for effecting the sejpiiratibn of ihfef lwo earths 
have liecu suggejsted; but the re}x>rt oinde by l>r Thoirisdhy 
and other ableebenusts,on their merits, is not very encouraging. 

One of tliese is to prei^pitate tbe lime by means of bicarbo- 
nafe oP potass,; which, prmutocd^i would i^iam tbe vfhblc 

of the magnesia in s»luribn ; t»tt this has been shewn by; Bw- 
cholz not to be the c|isc,^a m* tile lime being retained, 

whilst a part of the ma^esi^. ia pjr^ipitated»V 

Another, reccanmerided by Frofe^r ©obereiiier of Jena^s 
to dissolve tlie magnesia, reduced to the stisite of a carbonic, in 
a solution of muriate of ammoriia, thus separatii^ it from the 
carbonate of lime, on which he reju^sents this salt as having no 
action. • ' ... 


I have shewn, however, in a^ieteeding part of my paper,.tliat 
this statement is not strictly corr^t, even when, the c^bonai© 
lime is unmiiced, and Pndessor. Pfaff of Kiel has proved, that 
the co-operating affinity of the magnesia causes a portion of tlie 
lime to be taken up, by the ammonia,cal salt, whenever the tw<> 
earths exist togetlier. ' . - ‘ > 

On these, nictlK)ds t have nothing further of irty own to oftbr, 
and only notice them in order to complete (his sketch; but 
there ai’e other schemes of analysis that have wcurred to me, 
on which I have a fc!W oKservations to make, before I conclude 


this part <)f tlie subject. 

One of these i» founded on the readiness with whidi magno- 
sla parts with its acfd, under an increased temperature, an In¬ 
stance of which we have already met with, tlie partial 
poakloB of sulphate of magnesia, ^uppn exposure to a red’heat. 
The muriate being still-more readily affected by the same agent, 
I cemceived that it might be possible to separate it from muriate 
of lime by this method, aa the latter, whi^ submitted per to 
a red heat for some hours, appeared to Ic^ nqnc of its acid, I 
found, howettar, that evea after several hours exposvwe, to this 
teanpm:ature, the muriate of m^nesia was but imperfectly, de- 
con^pe^, far the insoluble base whwih yemainod, when dissolv- 
ed in mtric acid, indicated by its coloail: the presence of muria¬ 
tic acidj and gave a precipitate with nitrate^of rilver. This pre- 

X 3 * 
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cipitate was faiihd to weigh equivalent to 0.05 of muria¬ 

tic acid; ther insoluble rcsidaum itmoimtirig to 5.8 grains of 
of tiilrgnesia. The 4.SI grains which were- driven off, 
QOiisisted partly of acid and partly of water; but it is difficult 
to'determine the relative proportions of each in diis manner, b<v 
eSaiise muriate of magnesia cannot well be freed fronj water,, 
without deeomjjosing a part of its. acid. I found, tob, that 
when muriate of magnesia and munate of liiue were hcuUd to¬ 
gether, the loss exceeded that which tsouid have resuktKl from 
the same quantity of muriate of magDesih ahibe, and that this 
TOtwt be attributed to tile decoin]X)sitidh of the oalcaix'ous salt, 
was evinevd by the effect of oxalate of ammonia upon the preci¬ 
pitate, when dis-solved in ah acid. 'Trom some experinuaits 
which I made, it seemed prolwble that the iijcrease anioimtcd 
to about 10 per rent .; but the difficulty of prticviring murifiic 
of magnesia perfectly dry, without'diminishing its solu})ilitY, by 
driving off the acid, induced nie to vary the experunenf. in the 
following m^ncr: I took ^5 giaiiis of carbonate'of magnesia, 
dissolved it in nniriatic acid, and having driven off the excess 
of acid, exposed ri»e salt to a red heal for halllaiidiour. The 
residuum lieihg then trcaled with water, in order to separate the 
soluble from the insoluble portioii, that which remained » n the 
filter being dried was found t<* weigh and what had been 

taken up by the water, <yf which nearly half a jant was empioy- 
0.^4 gr. Both lliese portions were found, however, to he 
snhmuriatcs; for nitrate of silver gave a precipitate with both 
of them. In oi'der to learn whether muriate of lime would un¬ 


dergo decomporition, when muriate of magnesia was present, I 
took 5 grains of a pure carbonate of lime, and having dissolved 
it iii muriatic acid, obtained a salt, whicli, when dried by ex}K>sure 
to a jred heat, wx'ighcd 5.^. I then disfstdvetl 5 grains of the 
veay same carbonate of lime in muriatic acid, with an equal 
quantity' of the same carbonate of magnesia as that employed in 
the precefiing'.expetiinent, and having driven off the excess of 
fwid, lejtposed aajricd salt to the same degree of .peat as that 
employed previously. Water being added to tiic residuuiti^ 
lefit an instduble powler, amimhting not to 1.42, but to 1.73, 
and UK>k up only 4.3 instead of 5.2 grains, which the pr^cedpag 
experiment proves would have been die result, if the same por¬ 
tion of muriate of lime had been employed abne. 



Df Danljeny oM wparaiing -LlineJroni Magncna. 513 

As a further proof that, a .portion of lime was containe<l 
insoluble re^duum, I dissolved it in nitric gcid, and .fbuii4»that' 
oxalate of ammonia gave a manifest predf^tate. . . 

From the above facts, I think we may conclude, th|tt the ex* 
istence of magnesia tends tO facilitate the decomposition of mur; 
riak* o^^Jime, although it ^ms nntch less easy to determine, in 
this than in the foregoing instances, in what manner the result 
van be influenced by its presence. , I knownut, indeed, whether 
my readers may not l)e more disposed to substitute for this es- 
pianation, tlie idea of a portion of die edeareovs salt being pre^- 
M-rs ed from the action of the water, by the affinity it licm'S to the., 
magnesia; but be the explanation what it may, the circumstande 
I ])a\e alluded to must lie considt'ted a serious additional ohsta- 
E-It to t!>is method of analysis. 

.1 .ime-water appears likewise to throw dowji magnesia; but 
u is sti difficult to get rid of the^carbonic acid which is extricate' 
eel during the solution of the limestone in an acid, and is absqrbr. 
ed by the water, that wc can seldom be sure that this may not. 
be the cause of the cloudiness resulting from ius addition Be- 
.-.ide.s l.lsi.s objection to the use of lime-water, tlien^ is that of its 
throwing dow n almnine, which so commonly enters into the com¬ 
position of magnesian limestones; nor does it appear to separate 
the whole of the miigne.'^la that may be present. 

Fluate of ammonia also appears to me to fur i h ii nfoibotl of 
distinguisliing the two earths, aitliot-;^(i my t'Npe.' rients luive not 
enabled me to determine, whethov this test e >0 bo ^ inplove*! 
with advantage <afl a means of separating them, 'l .her.' o- .^.lit, 
indeed, not only has the property long agon ,ihuiui io^U by 
Scheele, of forming an insoluble salt with lime, but also produces 
the same effect with magnesia; then' being, how over, this diffe¬ 
rence, that, with the former, the precipitate is ^om .the first inso¬ 
luble in acids, while, with the latter, it only becomes,so by slow 
degrees. 

Hence, if an acid, which exerts a weakci’ affiijity' f<jr the two 
liases than the fluoric d(X!.s W^^h, for instancp, as distilled wme- 
gar, has been previously mixed with absolution suspected to con- 

'* flieltifeye that carbonic acid i» always present in .s=its obtained from carbo* 
nategj the solution has been cva|>orated to drync.s.‘!,|,and redH’Soh ed in water 
recently distilled. It is not ea«E* to remove it by f-imple boiling. 
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tain the twp ^hs, I find, tiiat4h^ addition qf of wuno- 

a be present ; no effect witfe 


.- Sboul^ a dand^ tlweioin, be pm^ut^d in the acid sidulion, 

^'3»l»en.fiaata'nfnnMn€rataiR,dir^^ roust continue to add 

Hh<s^ta& lo% as’any,ii^eet contipi^s, then , filter thf liquor, 
and to e^pelljbeacetic acid, when, if any 

-uiiil^sia be .present a .fPipsh:Hdjii;C^ roay he exjMicted to arise. 

Frmu the fea-eginug statenient> I tlurdt w^e are wananted in 
concluding^ that of tiro trietfiods practia^ for separating lime 
, .fipont inagueria* founded or tlxe„ principle of converting the 
two earth& into^sulphatos,' M; probably the unexceptionable; 
and this, aecordingiy,' is the one I have generally pui’sued in the 
romlysis of ^ a magm^sian limestone ; although, to ascertain the 
piiBsence’ofroagneria merely^ I have found Dr Wollaston’s by 
far the easiest and roost expedilious* 

'The’plap, perhaps which answers l)C8t,^,is the,following. 

Dissolve a given portitm of the earth in nitric acitl, tlnia se- 
})arating the^^ and roost , of thevperoxide of iron, from tlie 
lime, magneria, aluroine, protoxide of jffon, &c. Evaporate the 
,«(dtition, and drive off the nitric acid sby heat, thus converting 
the iron into a peroxide. -Weigh tliereriduura after calcination, 
and treat it witJi distilled vinegar, which will only take up the 
.hiwe and magnesia. 

Subtriict the weight of the uhdissolvcd portiem from that of 
the reriduum , after , calcination, thus aaeertaining the joint weight 
of the lime and niagnesia; then decompo^, tlw^ acetates by sul- 
phapj of arorooiha; evaporate the sedition iieariy to dryness, 
and separate the sulphate,iof liroefrora the sulphate of magnesia, 
by repeatedly washing it witji water, aheady saturated with sul¬ 
phate of lime, as* Mr Phillip has rj^qromended. Expose the 
sulphate cf 15n«e to'a red heat, pad.'ascertain its weight, from 
which the ainouiff of tlie lime ori^nally present may readily lie 
deduced. then infer the weight Of th^'.magnesia from 

the differeiKo between the arooui^t of the lime, and tliat of the 
whole which llie vipegar, was Ipuncl to have dissolK'd i hr if wc 
M'ivsh to verify the it may be done by preexisting the 

iTOagnesia by an ^kali, w Ktill1rotier> by converting it'into 4. tri- 
jplc pho8|;iliatc. '!W>c qiiantity of stdjdmtc of lime pre^rtt in the 
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water, used for washii^ cdf the sid[drate,of magftesda, toay jbe e&> 
dmated aM albwed for. a ,,; ; , , ^ 

’* If this proce^ be consMercd tcK> 'tedicms, we wiay cx^tept 
ourselves with dissolving the two cxtfths in liniriatk ai^,. decom¬ 
posing the solution by sulphate of arnmonia; and aftc^ janfferang 
the sulphate of lime to. decanth^ off the suf»eimatiuit 

liquor; and throwing dowh Uie magnetaa from the latter by car¬ 
bonate of ammonium and phb^jihsfe 0f kxla. In this way-an 
approximation to the real com^itiort'of the earth may be rea¬ 
dily obtained. • • " . 

It now only reniaihs for nie to speak'of the re-agents, winch, 
where no other base is present, may -be einployed for the pur¬ 
pose of precipitating magnesia, !^ the state eiAer of a pure earth 

or a carbonate., " . 

We are commonly told, in Bletnentary Woiis oii Chemistry*'^, 
that the alkalies and alkaline carbonates, throw down all, eartliy 
and metallic salts j the only‘exception made, being as to the car¬ 
bonate of ammonia, which, it is well known, has no such effect 
upon magnesia. 

Accordingly, we are'directed in our analyses, to throw down 
the lime by means of carlwnate of aramimia, and die.magnesia, 
by adding subsequently the pure alkali; whereas the. fact is, 
that neither process effeetindly answers the purpose designed- 
Tlie tendency, indeed, wbicli magnesia has to form triple 
salts, or, in other words, its ailinity for the alkalies, interferes 
considerably with the result in all these cases; for I have rca^n 
belieVe, that, owing 4o tins drcumstance, a part of the mag¬ 
nesia is often refaitiied in the soiutidn with the alkaline salt, an^ 
perhaps, a trace of the alkali earned down along witJi Uie earth. 

I l»Ueve it to be in pari owing to this circiunstance, tliat I 
have failed in obtainihg the quantity of precipitate from a given 
weight of sulphate <ff magnesia, which I had expected from .cal¬ 
culation, when the reagent employed was either amamnia, soda, 
its suhearbonate f. • ' , 

Whenever these substances were ■shade ink! of, I have 

' ■'• See Pemy^ Kleracntii, &«. &c, v*, .\- 

■ if "Wljitti uaniotiia was>employed, the quimtitf precipitate varied etmaidera- 
bljr,’** Berzelius has also ietutd. (See his paper pn Compounds, which depend on 
wak Affinities. £dMu PAiU /omt*. Vol. i. p. 5f53.) With soda, the quantity obtain- 
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found, tMt after they had been bcah’d for hours with mag¬ 
nesian solution^ although the aikait tondimod at the end of^ 
tile experitidestt to he in excess, the presenee of a lai^’r portion 
of oiagnetaa was detected in die ilhered liquor, hy adding ear. 
Ixmate of ainnuuiia with a phosphoric salt, than could bcao- 
4’ouiitc‘d for, iVoaofi the Holutality of magnesia and iis earhonate^in 
tlie >frater. * 

Ne>erUiolesfs I m ready toaliois, that, by adding a consider- 
able exetss <d the reagent, soda, and still more cfri*ctuaUy 
}H>ta«s, together with their respoctive suhcarboiiat<‘.s, may sue- 
eeotl in throwing down tlie whole of the magnesia present; for 
the smallest quantity of the latter dissolved in water, or united 
with an acid, gives a d^HJeuleUt precipitate in solutions of these* 
alkalies. It is right, however, that we slioidd bo aw'are, that 
the exismice of a dighl excess of the reagent in tlie solution, is 
no sufficient evidence Uiat the whole oi‘the eartli has been sepa¬ 
rated. 

There is aiwjtlicr olijcetion to the use of these reagents, w here 
exirenu* oxaduess i» required, lunnely, that the precipitate caused 
by than, often appotrs to retain a trace of the acid with which 
it was originally nuited. 

1 have the autliority of Bcfiselius for stadng this fact, with 
regard to the prec'ipitate ali'ordcd by ammonia; and when the 
niagpesia was thrown down fwm its sulphate by pure soda, I 
have found', that, on bf‘ing rodissohed in muriatic acid, it continui- 
ed to give dt'cided indications of tlie presence of sulphuric acid, 
even when the distilled w^ater, with which it had betm waslicd, 
ceased to produce the slightest alteration in ft solution of muriate* 
of bary^tes. 

These experiments, however, must lie repeated, befoiV! I can 
fed my self wniTanled in arriving at any fixcd^eonclusion, on a 
point which involves so important a question of chemical theory; 
hut it may he u .eful to mention tlic results I have obtained, 
liowever insufficient they may be to decide the question, it 

ifl tnnn of rrjbtttmac sulph. magnsvfl. containing of base, wa* C.9 
uKiitg the moan ot thm* cspeliinciits; by snbcarlwnHtc of boda, T.9. Thepreci* 
pitatch by ^lOtash and its nulMWjionat^s bcemod to be somewhat larger ^ but the 
5|iariqg sulubilitv of !>ul|iIiaU of potarb, rrndcis. the employment of the IttUvr to- 
V.eutt to th ow ilo\Mi iiiagn'e,u fiom it sulphate fcomewhal^incomPulenU 
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were oajy as icatitions t^;- fdiose wIk) ni.ay employ reagents*^' 
in ji^eclfntktiiig ma^esaa from its solntibns. t' 

• The objsiuons that have been raised ligainst these, do 
ply t6 Dr Wollaston's plan .of convertihgi thfe earth inio a.;tri^fe 
pltosphate wkh an[Bnqni|l,^as die peculiar tendency to §dm triple' 
salts, which rcndesrs the preci|Mtatkjn of naagnesia from Its solu¬ 
tions in» other cases imperfect, is here beautifully einplt^f^ to 
serve the vary puqxjse of kparfttthg it from other earths. This 
latter circumstance, as weU aa^eiifikiinljili'ty of the precipitate 
thus obtained*, gives this method of analysis a decided superio¬ 
rity over tlmt by the pure; alkalies or tbdr suhearbonates. 

And now having brought to aepndurion my remarks eln the 
methods'of separating magnesia from limo, it <aily remand “for 
me to apologize foiUhe length to which this part of my pjElpd* 
has e:steuded. Had indeed, dmstdted my own ease and diktof 
my readers, I should have, unddaBtedly, contented myigelf with 
merely stating the results to wlSich . my enquiries liad led, vrith* 
out entering into die detail of die experiments themselves ;*-*> a 
mode which, whilst it enabled nie to cempress my materials in¬ 
to a narrower compass, would have laid me much less opien to 
criticism, ^an the plan I liave chosen to adopt -I felt, however,' 
that {particularly in the first chemical j»per’ I ever presented to 
the public) I had no right to expect that, other persons diould 
take for granted my conclurions, unless sadsHed as to the road 
by which I had arrived at them, and enabled fully to judge 
themselves, how far the several steps of this ihtjuiry have been 
correct, and in what rcs^^ts they may have diverged'iiito error. 


Art. ,XIX .—‘Account of 'rhe a nctc Mineral Ss- 

covered ot the FriMhUne IrmAVotks, mar Sparta^ New-^ 
Descrihed md maJpsed 'bp WiUJ.AU H. Kisat- 
!i»e, Member of the V^ernerian Society^ ■ ' ^ 

About rix miles to the north-east of die town of Sparta, in 
Sus^x cminty, New-Jersey, are to be seen the remmiis^f the 
cdd;jPrfliiikhn furnace. This fbtni^e, situate on one pf the most 

, * potb tnagn^sia Vnd its jtsrbonate are eoFuble in water, as is proved by Dr 
Pyfc la'Jthe Bdin, ./eur. vot vi. 
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beautiful j^Hl \ 1 S^^ble ^^p^^ working of iron, pfbrsa 

atiildtig «XQi»ple,of tba irhiidb attend all works, .whicl^ 

M'Xtot cc^tiicl^ witb a |iuiS( 3 « 3 nt dcgrw of at^entHfe to scientU 



F]^tce 4 ;,%. the ;;jeentre, of an extensive forest, 


oC wa^^. surrounded bj nui^rous 
and inexjbaii^bl^ ore, ^ a convenient distance from two 

good iiaarktets, ihe^ j^jt^bn , works, appeared \o ifieir 

firsto«mers calculated to become of the highest importance; 
and such m0st^u:^oubti^Iy. Woul^v^V b^n.^^e result, but for 
onedifiSculty wbicb,intecvfinqt3,-^est^ operation, and, after 
many fruitless attempts, caiised the ^.|ptal abandonment of the 
woadcs. This diSlomby *was,' it is true, of vital; imjKWtance. It 
gjpos^ from %nqrahce, ^ Ip tbe naiure of the ore intended to he 
worked, and of the. toinerak which accompany it. Having long 
, attempted to work by the comuppn process, ap ore which was of 


■a distinct nature, mwi w'bicb, .consequently^ required a distinct 
xnode of tteatmenjt, tlmy at last threw up: in disgust an under* 
taking whiidi very little science would have made highly pro* 
ductive. To tlm latCi Br Bruce, we are indehted for the first 
l^hfr thrown upon fhis interesting section of our country, and to 


him the honour irf the. discovery’of ,the red. zinc ore is due. 
This, was, undoubtedly, tlie first step upward the advancement 
of section of the, country . The ‘ne±t, and a more import¬ 
ant one, yras the deterpaiiihtion of tlie real nature of the sub- 


.stance^ which had hitherto been considered as a common iron 
ore, and. wdiich is iipw known, under the uapie .of Frank- 
linite, as a corabinaupn.of the oxides ofiron, zinc,and manganese. 
This discovery was made in the lahoralor^bf the Royal School 
‘s»f Mkies in Raris, in die spring of 1819, and has been puWiah- 
ed by Frolessor Bertlner, in the fourfh volume of the An- 
nales dcs Mines,” I 8 I 9 . 

Having, in die month of Auguat.last, , visited this spot wntb 
«iy f^ud l^'dner Vanuxem, Fsq^ of the South Caroluia Col¬ 
lege, our atheuduhl.cw^ directed with peculiar pleasure tp a,bed 
of ore, whicb ofeibd a numlicr of new and inter^^i^ varieties 
of minerals, and which we ^think/bids fair to become as t^lebrat- 
ed in mineralogy as dm |t^lidas' of Uto or Arcndal. 

It is not my object at ^^sent to enter into an enunieiHipn of 



. the jn)inemi» there. | siiaii thereby tJhh 

,, mmerals which ^Mcted, incluae, l^^es the exidde of 
Fraiiklinite cryst^ibed in I'^iar truhcsted 

edges, Garnets bf venous kihdi^ and^ a l^lickitiisr- 

ginated dodecah^tnl Gailiet^^ai^bgbnetd^^e 
S^inma, Choncbi^ite, the saniie yadety M exists at' Spartaj and 
also a new variety of the aatue iot^ainoej Mdos xnany other 
interesting mracrals. ■ . , i 

The present cofflfhumcndoh'ib'to make knowi) a mi¬ 
neral, which an attentive exfilhmatW, made^by Mr Vanuxem 
and myself, has induced uk to ix»tisider as a new species. Our 
observations tipon this mineral,\ms^‘i^ps^ at U' dijs- 

tance, have led us to the ^me coriclusmn; and the analysis 
which I undertook , at his rfequ43stj ha’s firUy confirmed die cbn- 
chisions drawn from its inineraibgic®,! characters. The following 
description includes, beridCs poy olif^rvations, thbse with which 
Mr Vanuxetn has favoured me, For ihe results .of-the chemical 
aiiidysis I alone stand answerable. ‘ , ' ^ ^ 

This mineral has liitlicrto been found in lamellar masses,’the 
largest <}f which does hot cxci^d a pigeon's egg, embedded in 
Franklinite and Garnet , ' : 

It presents three distinct cleavs^es, t^wo of which are cemrider- 
ably easier than the third. Tliese cl^iavages lead us for a primi¬ 
tive form to a rbonibqidal prism, With a base slightly iri^ined. 
The angles of the prism are 106® and 74®, those of the inclina¬ 
tion of the base arc 94^^ 4S' and 85 ' IS'!, I’bere is anodier face, 
which makes with^the vertical faeebf tli(& pri^, angles of 110® 

. and 70®. , I have likewise seen, in one hisiana', cleavages paral¬ 
lel to a fhomboidal prism of 116® and 64®. I have also^ibtained 
cleavages under an angle of about 99® 45' and 80® 15'. I have 
not lieen able to trace the connection between these and the for- 
,mcr,J)Ut I am iridym'^ to tliihk, tliat Uiey. result from the bom- 
bhmdon of the tWo prisms just mentihhbtl. I had hoped, as 
some df dt^e cleavages havq a tolerable degfee^^cf lustre, to have 
been enal^ed to determine the angles by, the inflecting gbhio- 
meter, but all my attempt tdlht(.t effect have proved unsuccess¬ 
ful. I have not been abU tb'dhiain’a reflection fitto any one 

'/ . ' ' ' 
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The hardness of this minelral is intenucdiatc between that of 
fluor-spar and apadte. It is very readily scratched by pyroxene,, 
(Malacolite). 

Its spedfle gravity varies from 3.51 to $.55. I have in one 
instance obtained it as hagh os 3.64, but 1 suspect the mineral 
to have been mixed with Franklinite. 

fi 

Its colour is dark olive-green, pasdng into brown. 

It is slightly translucent upon the edges. 

Its lustre is slight, but semi-metallic upon the faces of cleav¬ 
age; in the transverse fracture it is resinous. 

The fracture is lamellar, when in the direction of cleavage, 
otherwise it is uneven. 

When scratched with a knife, the streak is greyish. 

The colour of the jxiwder is a ligbt-grcen. 

Before the blowpipe it melts readily into a dark-coloured glo¬ 
bule. , 

It displays no electric rigns, either naturally or by heat or 
friction. 

It is not magnetic, cither in the common way, or by the in¬ 
genious method of double magnetism, which w’o owe to Abbd 
I laiiy. 

The acids do not act iqwn it when cold- When digested a 
long time with boiling nitrtHmiirkdc acid alvnit is dissohed. 
The residue j{» of a lighter cohmr. 

Its chemical couijxisition was ascertained by two analyses, tlie 
results of which were strikingly similar, and were as Ibllows: 


SUex, • . . . 0.5ii0 cautduung ozygini S9.14700 29 


liune. 

- 0.151 

4.24159 

4 

ISrotoude of Manganese, Q.13S 

2.95790 

3 

Peroxide of Iron, 

- 0.100 

3.05600 

3 

(hkide of Zinc, 

- 0.010 




. 0.020 



Loss b; ealcinatioa, 

. 0.010 




a9se 



t Loss. - 

- 0.014 
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By assuming the miueralogical formula 4 -t- 5 
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■j-2 FS^, whiauh iih very nearly Ui&t uidieated by the results of 
the onalyius, we have ibr the chcniival ibnoulay 


4 C a S + 3 M II S i“ e S i‘S which gives us 


SileXt • • « 20 otoopkay conUiiaiiig 60 atptaa oxygfen. 

Lime, , - - 4 g 

« P^ptoxide of Manganese, 8 6 

Ptwxide of Iron, - 2 6 


Which proportions stre so near tliose of the results of the 
analysis, that wc may adopt them witliout hesitation. From this 
formula, we obtain the true coin}X)6itiou of this mineral to be, 

4 at. Tri'.iluiak Calacvh, • T619>60 

3 at. Tnailuiaa Mangaiu^u*, « 0318.23 

2 at. TrieUidas PerrwuSf - 6635.39 


1 atom nem mtneraly ~ 19409.21 

Or else, ^ 

SORUex. 11929*40 

4 Lima, . . . . 2H49.24 

3 Protosidc of Manganese, 2T34i.71 
2 Peiroxldc of ttoii, • - 1966.92 


19469.21 

Which reduced to 10000 parts, gives 

Silcx, • • - 0*6126 containing Oxygan 3.0809760 30 

Lunc, . - - ai463 .4109667 4 

Protoxide of Mnngane'.o, a H04 .3090376 3 

Peroxide of Iron, - - 0.1005 .3091330 3 


O.PP97 

Tliiw mineral will therefore prescml, in the new and expressive 
language of Mr Berzelius, 

4 C »y* + S"^ ~i-&FS^ for its mineralogical, and 


4 C a S i* 4- 8 M n S i® 4-F e S i' for its chemical 


formula. 

According to Professor Mohs' new and elegant mode of clas¬ 
sifying and describing rainejrals, this would form a new s]^)ccies, 
in his genus Augite Spar, and come immediately after the Py- 
ramido-prlsmatic Augite Spar (Pyroxene, Haiiy). On account 
of its many cleavages, I would propose to give it, as a specific 
name, the epithet of Polysirntte^ Tt would therefore be thus de¬ 
signated . 
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Ci.ASh 1.—Oanm Sl»AH 
Genus, AnoiTE Spah. 

Spec9e«i, l*dyst(mte JugUe Spai\ 

|*risinatic. P, unknown. Cleavage P+oo =106'’. II=-4f.5 
G=S.Sl'*~S.60. 

j^ut until Mr Mohs' ssystem be more generally known an^i 
Approved of, it may be proj^r to this mineral a ndme un¬ 
connected with his arrangement Aecowlingly, Mr Vanuxem 
has proposed to dedicate this mineral to Mr Jefferson; I have 
readily as-ipnied to this proposal, and we now oflFer this mineral 
to the public under the name of The JeffermnHe, 

Tins ininera] has hithtiPto been f<mnd in too small a quantity, 
to offer any utility in the arts. Should it, however, be found in 
sufScient abundance, it Would become valuable as a flux for Uto 
iron-works in the vicimiy. The absence of magnesia, aiul th(‘ 
abundatice of manganese, seem [o make it very valuable for this 
object. 

The Jeffersmiite presents eome points of resemblance wiUi 
the PyrOiitene of Haiiy, but still it can be neU distinguislied 
frmn it. Its cleavages are cssontially different from those of the 
Pyroxene, but n]ipear to approach some of the faces of crystals 
(ff substances which have liecn united to this species: for in¬ 
stance, the angles in the Diopside (Mussite and Alalite), Fav 
saiN:e, and in the PyrDsettn: anahigiQue, come \ cry near some of 
the ang^ca of cleavage obtained in The Jeflersomte. I at first 
indulge the idea, th^U: these cleavf^s might be copsadered us 
cleavages [laraHel to Che faces of secondary crystals of Pyroxene, 
but upon reflection 1 am fully oouvineod tliat this is not die case, 
for the artglcs whicli wchave measured, cannot be deduced from 
the others by a strict mathematical calculation, and tlmugh Uicy 
may approximate, they arc not the same, llcsides, no analogy 
can tfrarraat us m admitting, that Uie regulfu- cleavages of one 
substance can disappear entirely, and be replaced by cleavages 
parallel to seoondaty crystalsi On the contrary, wherever mine¬ 
rals Imve been found presenting different orders of cleavage, the 
first, or ibose parallel to the pmmkive form, were always predo- 
mmantr Thus, in carbonate of lime, it is not uncommon to meet 
the cleavage parallel to tlte eguipure^ but 1 believe in every in- 
staiMw' the primitkie is predominant. In a rarer and more in* 
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terestiag histanw, that of finor-spar, Profesbor Moha has de- 
^^bcribed, and 1 have seen in his possession in Freylwrg, speeimens 
of the Savoii duof} which t leaved in the direction of the cube 
and the dodecahedron, but the octahedral cleavage was very 
distinct Before we change our opinion on this point, wc must 
cl^nge all our ideas of cleavage, and of its high imixirtanpe hi 
the deltTminatim of minerals. 

In the hardness there is also a remarkable diherence, the Py¬ 
roxene being decidedly harder. The .sj^ecific gravity ib likewise 
different: the liiohest spicHic gravity of Pyroxene recorded by 
Hauy, is that of a large crystal from Vesuvius, winch gave 
8.S578. The liigliest spHiifie gravity indicated by Mohs is 3./», 
while that of Tlie Jefrerboniteha!?, in every imtance wliich I have 
seen, oxceedwl this limit. 

The chemical aualysia dlfers another important difierencc, in 
the absence of m.sgiie'-s'i, wliicji a}>p(‘ars to be chjjential to Pyro¬ 
xene. 

For these and other reasons, 1 eonceixe that there can be no 
doubt as to the necessity of considering this mineral as a distinct 
species. I am inclined to Ixiheve, that a closer study of the 
Diopside and Fassaite, «and of the Ptp'm'cm analQ^ique^ might 
lead to their .sf'jiaration from the Pyroxene and union with The 
Jefforsonile. This is a subject which ajijiears to me fraught 
with interest, but u]Mai whicdi I .am not able to offi:‘r any thing 
but conjectures, as my specimens of these minerals arc not as 
good as would be necessary, to enable me to decide this jxiint. 
I shall close thew* remarks merely by oliserving, that a himilftr 
(pinion is, I bdievc, entertained by Mr Vauuxem. 


AitT. %yL.'^DcscripHm of a JVra.’ JReflcctwg Telescope. By 
David BaFwsTttn, LL. D. F. R. S. L, & Sec. R. S. Bdin. 

only improvements on the Reflecting Telescope which 
have been proposed during the last century, are tbosq of 1*6- 
maire and M. Burckhardt. The first of these authori suggested 
the idea of employing what is called the Front View in New¬ 
tonian telescopes of a large size; and this.method was found of 
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great vaUte in the utagnilimiT inhfr«u)ent!» of Sir WitiwHJ H< i- 
bchel In th’te ca!4\ Uic small sjxvviluin Wd aside; aud^ 
the obser\er» i^ith hw bat'k Ui tlu ohjat, loi>kvd thnmgli 
im i^e-pieoa placed otj one wdc trf* tjk mvuth of the tubi, i»liile 
the rays h)!»uUig froi]^ thp entert^ at tlie other wde. By 
tbit> meaner, f second 4*efkxiou i^af) avoided; and tliough a slight 
diitortiou in the im^c ntU!»t have resuitecl from the uhuiiipnty 
of tlic fir^ reflexion, yet tlu* inclinatwMi of the incident and the 
rcfleetcrl rays was too small to produce any perceptihle erior 

In order to shorten the reflecting telescope, M. Bnrckhanlt 
of die Academy of Sciences proposed to substitolc a plane spe- 
culuui in place of the small concave speculum of the Gregorian 
telescope. By giving the plane spocnlum /w^lhe diameter of 
die large one, and plating it betvtmi lh(' laige spe¬ 

culum and its principal focus, it induccpled the cones ol 
at jtbgnndille pf tbeir axis, and r^flci'ted ihoin to ftH*i wiiliiu the 
peifoiation of the great speculum *. In extending tins princi¬ 
ple to die Newtonian telcscojie, M- BurcKhardt proposed tliat 
tliejplane pipeculunj (of the same size, and similarly jilactd, as 
in the prwcdmg cdhsljfuctjor), should be* inclined to the reflected 
lays, so as to throw the image abo\e the grc^it sircculum, where 
it is viev'ed by the eye-glass. 

disadvantages oi‘ tlicse cpnstruij'lions are 'cry obvious, 
and are by no means cotnpensalcd by the tn\ial advantage of 
shortening die telescope. The difficulty of giving a good figure 
to a plane speculum one-half the diameter of the large one,— 
the loss of light by a jicrpendicular reflexion,—andsthe circum¬ 
stance of the plane speculum imercepUng such a large pcation 
of the incident rays, will prevent tins construction fnwn being 
carried into dlept t* 

' " I f ' . .. .1 1 I . . . . . . ^ .... 

* Hiii constrocuon vat, propowd by Jamee. Gsa0^ )uni$elf no early as ^713. 
See David Gx^ory^s Jblemania ^ Catoptrict. and t>$eptnc», 8d edit. p. 8Sl, S68. 

t a I 

f Mr ^aicreOn had previously constructed a Kewtorian teloscqjc upon the vci> 
same principle as that of M. BurcWhaxdt; but with this diOhrence, that the ]^e 
apectilam placed at one side, so as not to mtenept any of the utoid«st lays, 
and canMMjufiQfily the groia i^ieeulnm ipchnodi to incident rays. This, however, 
cannot be ecmbidered as an improvem«it; for, thougli it removes the ot^crtion aris¬ 
ing from the loss of light, h introduces the much greater evil of an oblique reflexion. 
Bid consequently a distortotf image. In t!iit)ebcopes of & feet focal length, and an 
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We bdie^c It wSI ‘beWmittcd by every person who* Imd 
onuch experience in the use of reflecting telescopes, that the 
New'tonian form ‘ is decidedly the hest. Its t^mstruction is m 
simple, and it is ^ HtUe liable,to derangement from accidental 
causes, that," popular^ use, on a small^ scale, it is superior to 

the Giygmian one, while, for rns^ments of great size, it is the 
only form that is practicable. But even when we consider it in 
a scientific point of view, it has the advantage of the Gregorian 
form. It is more easy to give a perfect figure tt> an uniform 
circular piece of metal than to a perforated disctlie spherical 
aberration is less, in so far as it is not increased by a second 
spherical miiror;—and the i^uantity of'light refiecteri from the 
oblique small speculum is dtkadiediy greater than when it is re¬ 
flected at a vertical incidence. 

If we could dispense with the use of iht small specula in te¬ 
lescopes of moderate length, by inclining the great speculum, 
and using an oblique, and consequently a distorted reflexion, as 
jiroposed first by I*e Maire, we sliouM consider the Newtonian 
telescope as perfect; and on a large scale, or when the instru¬ 
ment exceeds twenty feet, it has undoubtedly this character, as 
nothing can be mure simple tha^ to magnify by a single eye¬ 
glass the image formetl by a sirfgle speculum. ' 

As the ^frmU viac- is quite impracticable, and indeed has no. 
vcT been attempted in instruments of a small size, it becomes of 
great con^qucncc, in a practical point of view, to remove as 
much as pti^ble the evils which arise from the use of a small 
speculum. „■ T^besevCyils ntay be thus enuUleratctl. 

1. If WiP sup|)ose the light -refliJCled by the large speculum, 
or the light incident upon the small ono^ to amount to tO,OCSE) 
rays, then the light reflected by a well polished plalfe speculum 
will not exceed two-thirds c»f this; or 6666 rays, at a vertical in¬ 
cidence and probably not above 6900 at an inridcnce of 45^*; 
consequently'3^00 rays put of 10,000 arc lost by the use of the 
plmie speculum. 

Biasides this great loss of light, we have,to encounter all , 
Umeirors of n second refleitioirj arising fwan irnperfecstkms cjf 

— ^ ^ ..—*_—— . ‘ . > , 

aiiertarQ of T-t iniihes^.lhe inclination of the incident and zvfloctcd mcatntreti is.about 

• The law of variaticna is yet undetennined. 

VOl.. VII. Ko. 14. OCT. 13S2. 
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surfaoet atnd also fttm impeifeedons of figure, as it is universally 
admitted that a surface of glUm is mudi supmor to & metaU«%, 
surface ; and Newton has himself rmuarked, “ that every irre- 
gularify in a ivfieetingj,superficties, makes the rays stray Jive or 
six Hmee more out of^ thiar due course than the Idse ixxegulari* 
riwinireftwriBgone*' , . 

The eosistrtxetkm hy which I propcee to remedy these disad¬ 
vantages, is shewn in Plate Y. Pig. 1. where AB is ilie spe¬ 
culum reflecting the parallel rays EA, HB to a focus at P. 
TI»e ooue of rays APB is iiiterot^ted by an J.ehrcma/tic J^iem 
GH, which refracts them let foci at Jl where* a distinct image iis 
formed in the anterior fotuS of Uic eyc-glaiah P!, by which it is 
mi^ifiak The compound prism GH being comjKisedof a 
prism of uuwin.glas& G, and a prii^u of flint-glass H, united by a 
cement of a mean refractive power, tlm loss of light sustained by 
tlie pencil in Us iransntission tlnrottgfa the twf), will nut exceed 
600 rays out of tlie 10,000, as the light transmitted thtough a 
lens of gloss is, according to Sir William Hersdiel's e^epen- 
ments, 948/^ out of' the 10,000 incident rays. Hence the 
Hght lost by transmission through the prism is not imejijth 
part of the light lost by rufl^xiou, and tlie errors of rcflemoii 
arising from defects iif surface and of figure are also incompa- 
jrebJy less. As the infracting angle of Uie jirism G will re<iuire 
to be larger, in order to produce a given dc\ ialiou P'XI^ when 
it is opposed by the refraction of the flint-glass prism II, we 
may place the correcting prism H nearer the focus as shewn 
in Pig, 3. and make it of crowu-»glass; or it might even lie 
placed at /*, beyomi the focus, and in contai't with the lens K. 
If this should be Ibuiid advantageous, the prism and Uie lens 
snght be jfbrmed out of one piece of gloss, or a eln^e faemi- 
i^ere of glass might lie used, the eye-hnU» being jdaced at sucit 
a point of the hemispherical surface, as to obtain a variable 
prism of the required angle united with a planoconmift kais -f*. 

■*■■■■ " — . . ...... — '■■H’-'— 

* Th« de^iatiou vt a ray ansmg from tbS'tinjperfectiun^ of a redacting nurfiMs^ 
IS to fbe ae\lation ansing ftom the iinpatleetiens oFa refracting aarfaM it td 
me, when the refTacuoa n made £pom into air, and as at* ta me when Ute 
rtAraclton is made fkom atf to 

f Every t)l0mo«>coinveK ^l^ns, or phdio<«cnca\e lens, tOty ha converted into a 
lens and a prism combintit, by slufung the oye-hoie Oom the vertex of the lens to 
one tdde. 
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As 3>r M«fii^ly{ie^^p(}d tliat ihe'^seenwich Newtod^ *^- 
jcape was ii|jf raved bviaclii^ni^ the speeuluni,' or gather 

its axis, about £4*^ tirthe axis of the tnbe^ h; ibUows^ that k ^per^ 
farmed best , with oldl^uo fiaticiis in a ipertiaa.direetieHi^ Before 
fittiog up thk ^td^eseo^ ^leiefore^ or ihdcM any Newtcmmti ^ 
lese(^^ it should l)e ascertained, by turmng thcf^iecultim in its 
ceQ> atod givii^ its ask v^aanna^dfegprees ef wheta^ or 

net its perfo^manoe is iinpoeVed; If tins is fotmd to be the 
case, and that the an|;lo of mdina^on is, for example, we* 

shall then require a less angle in the prisan Gj as part of tile 
deviation of the pencil to the.side of ‘ the tube is already produ¬ 
ced by the new poaitiim of the axis of the speculum.. . ; . . • ' 

It is obvious, that any rays-inddent on the piisni GH,'pai'al^ 
lei to the tube, will be pdr«u;ted upon th| dde of the .tube, and 
will Ijavenoeftect upon theimagc; but if th^-sbotdd be thought 
injunous, wc have only to pl.i«e an opaque t^een, of the s^e 
size aS'GH and its mm, sofnewiiere UH ween GlI andi the moutli 
of the tulie, so as not to intcifere with the ixme cf <refracted rays 
GH/ '.V ^ •. .. 

This form of the "reflecting telescope enables us to conKtruct 
a very simple double image nwcotancter, the prism H, either 
when united with G, in 3fig. I. or when separated as in 
Fig. % bdng made of a doubly refracting crystal, cut ih;siu:h 
a mminer as Ixnh to correct the colour of G, and podtwe llj« 
two .imagess ■ ' ‘ . ■ ' ■ ' 

In'viewing eclipses of ;the siiti, or tl>c Junar disc, or .any other 
celesfod ifoe^mnfonqp, where' there i& either too niuclt light, or 
more diSa is necies^ry, a telescope may lie fitted up to permit 
imaie than one pet^h to see through it at the sa»he time'by al- 
Idvdag apOrti^ of foaoeww^ of rays to be refnaitedi through an- 
tSb an <^e^«ss at the oiq^oiate side of the tube,, it^‘ 
evim ifavii^ fourrpdKms’refracting a fourth part of -tho cone 
to the four dddi^the tube. The same efltt?t m%ht bq 

pr<^uc€4,»nthe commtm Newtonian telesct)pc, by using apyja- 
nmifltl sBtaU ^leculum, widi the f^ncs mecving.at a vcrtex^placed, 
in the of the c(«i« of rags^, and inclined to tme apoth^r ajU 
angles of ^CP, ami to the axis of the tel^Mscope at angles of IsS*’- 
persm^' at A might also be made pa ^ the. eidi]^ by 
tneans of a "pwallel plate of glass at m «, iMChfied 'lfo ks to re- 



SS8 Mr Murray on the Pkifsaito^y (^Hhe Jioot In PlnnU^ 

flwst a portion of the cone of rays lo A. In this way, five per¬ 
sons might see timmgh the teJescojK; at the same instant. 


Aht. XXI.—0i« the Ph^etolg^ of the S(M in Fkmte. By 

John MtrsftAY, Esq. E. L. S., M. G. K., fit M. W.R, l^ec*. 

turcr on Chemistry'. Communicated the Author, 

X TIE fibres of the root have been generally if uot ui»ivcrs,illy 
conuderud as capillary l ube^ destined lo supply tlie plant with 
nutriment from the soil. But I mn wot aware of any direct ex¬ 
periments instituted on the subject, and recorded in the annals 
of science. 

Several circumslaiK'cs Cimeur to shade this rect*ived opinion 
with doubt 

Van Hedmont planted a willow in a given weight of cartJj 
It was during five years ean'fully supplied witli dislillwl water, 
and, at tlie termination <»f this |)eriod, it weiglicd 169 lb. 3 oz,; 
while the earthy tftass iiad sustalmd qnly a loss of 3 uz. In an 
analogous expciiincnt made by Mr Boyle, the earth ex^KTienccd 
no |M.'rceptiblc diminulion. In the ex|Hn'iinenlsof Dulmmel ami 
Bonnet together with those of 'rillet Hales, ami Braconitot we 
find confirmatiitn of tJic same interesting fact. 

The Tulip, J*t*isian Iris, Jonquil, Narcissus, U^tt‘iluh, &e. 
grow in bulls-glassi'-. suj)})licHl with pure water. While Crefe. 
and Mustard spring tq» readily on wetted flannel, ami in Uu* 
mokt grooves of the “ lillwnaKa.'” The«Bean, l’e«, &c. may 
be re|ircd in damp e(>tlou Waslied wd will serve others. 
These facts s|)eak for tluvmselves, and need m»t be extended. 

Tbc “ Epidendi um llos acriV’ or air plain, with the pheno¬ 
mena presc'uted, by Ou* Ficus Auxtralis,’' recorded in a^fonner 
niiniber of tin* Eefinburgh X^liilosophical Journal, and wldch I, 
myself ^Sivr luxuriant some nimuhs afterwards, shew that ])lants 
can exist imh*penfleni of earth. 

Thd “ Mysemhryauilicmutn,'^ “ Caictus,’’ &c. are little in¬ 
debted to the sUiceous enrih with which they are sujiplied, abd 
I never witucs-icd the “ i’oetus spinosissimu'f’ in such grandeur 
and ftinjc'rty, as wlirti growing fi'om the surface of an arid rock. 
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nobler tree, but bavu no couiniunication with the gixwss iuj^e- 
dients of the soil. • 

* The delicate ve-isels of the root are not suited to the alisoip- 
tion of caibonaccous matter from the earth, and Kidl less for ter¬ 
rene and inetanic.parliclcs, ever found in the ashes of incinerated 
vcgetaldo matter. It is only to gaseous ladies tlial siuh subtle 
structurips can Im; HUpjmsed ap|dicable; and I infer from my"cx- 
pcrinients tliat such are vessels, not al)sorfecnts. 

Silica atid aluinina serve n niechanical part in .soils, and Ume 
acts chiefly chemically, in decomposing the (olts of iron, and 
dinm.il and vegetable inattei* supplied as manure; the gastous 
IxKlies thus hlx>ifited es<'«pe gradually from ilw* surface sdl, and 
form a healthy atmosphere for the plant, by which it is decom- 
jxised and a*»simiialed, and fnruis the proximate or immediate 
principles of plants 

Jtuint clay ami dry tlioppcd (undecoinposed) straw, arc said 
to act as nianuics, hut such ran*aflbrd no nourisltment to plants. 
The relations whicii earths l>car to tetn}>erature, and t6 moisture, 
in tln'ir absorlx'iil and retentive characters, should a3wa}K be 
takiMi into the Cbtiniato, mid the aelitm of burnt clay may be cx- 
plaiiuxl in this way. 

Wink' in London, last winter, T made a coiisidci‘able number 
of experiitHmts on the hyacinth, kc. growing in buUi-glasses. 
The bulb, being carefully washed with distilled wat<‘r, was seal¬ 
ed on the glass filled also with distilled water, and the whole 
covcitxl with a bell-glass. In two or three days the water was 
highly saturAtedswiih carlxmic acid gas, and this being precipi¬ 
tated with lime-water^ jxitassa or enuslic baryta, affordetl a brisk 
oflbrvcis^eTice on the affusion of diluted ai-id. The iinu^ediate 
which ensued on agitating the fluid with lime-water, 
waa ptwof enough, though it was well to carry the exjHnimcnt 
to its ultimatum. In numerous re}K‘titioos 1 found it uniform, 
and sliewcd it to some of my friends. 

By tiring lime-water, much diluted with distilled water, the 
interior surface and bottom of the bulb glass were encrusted 
with miHUto rombs of carbonate of lime, peifeotly diaphaitoufi. 

From a seedsman in Fleet-street, 1 got a bulb and bnlli-glass; 
' the toots had already shot down fibres into the water four to five 
inches iong, and it was fast advandog into fiowCr. The fibres 
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itf tiii** piairt, when I received it, wotre dX the tips, and 

ringent or gaping, and they wc«e als(» quite tiani^paretit. Water 
had filled these tuhes, and gave rise to a beautif\il phenomenoii*; 
for'the descent of the air-hells was thus exhibited, and closed 
the evideTMfe, if farthcT proof had been nccessorv. 

This fact will uettaiuly tepd to explain some apparent ano- ' 
niahes. In experiments nmde on plants, in relation to thfoir &ne- 
horaUoli of the atmosphere, contaminated by respiration, where¬ 
in no benefleial change (or a bad one) was exhilrited, ^.t must 
lie evident, that as eailxuiic acid gas excreted by the roots, 
the confined atmosphere might be delerioratetl by the gas, when 
the soil is saturated, arising from the ^wtli in which the vege¬ 
table growls, llesides, tliese eXperimoiiLs may tfhange our vie«s, 
in relation to the plia'iiomeha of flgrieiilture, while it will sativ 
factorily explain the ]>rompt transit of ennslic airths inlc» carbiv 
nates; and thus may l>o a hint vatuahk* even to thi' 

Cress, mustard, the pea, ^cc.*m my exiicriinenls, did not even 
swell in ether, sidphnrct ofatrhon, or atcohcdic ofioditn. 

Water perhaps serves chiefly to soften the memhnnie of the seed, 
or to dissolve irfiy gummy or rather alhunmious matter, which 
may hcal up the orifices of the exert^torj'^, or othi r vessels. I 
find tliat when the^rn, beau, &c. remain some timi? in rlistillcd 
water, and such swell, the fluid becomes cjwttAv. It is hfnekened 
by sulphuric lU'id, and iShiti Jiakis or IhuaiU appear on being 
heated with idcohof, mwnatic add, &c. or with a temperature 
amounting to 17G" Fahrenheit, and that it 1ms all the characters 
of airmen, * ' 

Carbonic acid distils copiously from thfe hilum or «:ar, parti- 
culai^y nouccable in the pea or bean; and here the mr-bells will 
appear ranged in imrallcl rows. I threw a bean, wlwn the iesia 
or skin was rent, and the eorctdmn advancing info the attitude 
the ffdumida, into distilled water, heated to 100° Fahrenheit* 
The carbonic acid gas spun out in a cont'uuuHl streamlet for 
some tim^, and it issued from the end of the hilum adjoining 
the 1 ‘orculum, The hiUnn is almost always studded over with 
air-bells of carlxniic acid gas. 

In the course of itiy reswtfchcs, 1 have met wiUi nothing to 
'ViRturi) the opinion I have umfprinly maintained, on the beau-' 
lijiiiaud licneficrttt rccijiijycity whuh f'x)s.is between the animal 
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and vegetable kingdfi^xn; rather |be more am I convwced'that 

neidier ol thepi can say, to the other, I have no need d 
» The es^yerimento of Priestley, Sau^l^e, Semiclwr, and In- 
genhons?., are v§st^ (dear and expluaU ^d even Sir tlumphiy 
Davy has mt hiiS th^ doctrine. But in all these, and 

oth^s (cd* na(»:e n¥>de4^ plants^ though hy ipy ex- 

perim^ta Jthj^ seem chiefly ,concerned in the renovatmn of the 
atmosphere, app^r to have been too little heed^. 

T^ie Con^Tva huVbsa receives its specific name from its copi¬ 
ous di^ngagement of oxygenous air-bells. The JBpildnmn is 
also remarkable in this .way ;.hut I know not if I have seen any 
to compete in that respect with the Potamageidn vertidMatum. 
It is in this last copious and uniform. , ., 

M. Guy Lussac has ihund tliat the mr m water contains flSt 
per cent, oxygen, whereas that of our atme^phere exhibits only 
21. This is a veay. iiuport#mt circumstanic^ and must not be 
forgotten. , , , . ■ 

Jt is admitted that plants as well .as anuu|ds do, mf 
evolve carbonic acid gas; hut the noxious gas at this jxjriod 
cannot mingle, in either case, with the atmospliere to disturb its 
salubrity. , The gas falls by its own weight, heir^ now chilled, 
aiid is finally ab^orM by the earth. Thi^ check is only requir¬ 
ed durmg (he^ do^ and, hei» yegetatkm ministers its ample 
counteipart. 

Vegetation, then, is .the fp*and m^gemmetran fif 1 may be 
sallowed to coin a word for the occasion), by whicli the purity of 
the atmosphere is preserved inviolate, amid the vicis^hude of 
elimeand seasop. Tim Great G^»i»i^er of the Uinverse tdothed 
the hliesof the field,.’!' before other animated forais of being took 
the stations ^assigned them, in his magnificat and ll^atiliful 
•areatioih. ^ . 


Aiu|U" tsf n JtVhirlvdnd 0 Rommmth in JHm- 

har^^hire.. By Jamss Sjhhi, Esq. ,,of , JordapliU^ 
F. B. S. E. In a Letter to Dr BsEw^srisa, * 


'MvnsAsSta, ■' . w?^ -■•-.i . 

iiie tdi, la ''wliirlwind of cbnaJdiSrable 'vidll^i^ took 

f * ' ' ' ' ' 4 y'> 

fflace h^; but, foitunatoly, wShoof doih^'any rhaterial da- 
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mage. 1 was from home at the time, hut I send you sudi par* 
ticulars as I have been able to oohect. The day was nearly 
calm, when a heavy blca^ cloud was observed about a mile to» 
the S. nearly at the ipouili of the Gare Loch; it had, or 
acquired a rotatory motion, accompanied by a violent agitati®! 
in the sea ut^der it, the spray r^g t(> a ooutiderable heij^ii; 
and have no doubt, bud it not Ixicii interrupted by tl^ po^t 
of Boseneath, it would have formed u wator*Hpout. It passed 
directly over this house, raibuig up all the loose articles that lay 
near it, amongst others on iron coal-skutile, which lay at the 
kitchen-door, was lifted about twenty feel, and carried more 
then a hundred yards* into the sea. It broke ofl* several branches 
from the tree^ w bich it passed over, and a boat tiiat lay on llic 
shore, fastened to a trw*, was lifted oft* the ground, and whirlod 
several times round. After i>assing over the poini on whicli 
this house stands, it erossv‘<l the Imy tow'ards the Bow Ferry- 
house. My cutter, which was jeuK)red in tlie bay, was turned 
several times round; and a sloo]> tlujt lay near her drove from 
her aneliors. At tJie Ferry-house it again cn^ssed tlte land, and 
lifting up another boat whic!) lay dry, damaged it by its fall. 
From tbenee it proceeded u}) ihc (rare J^oeh, and disap})carcd 
about two miles .above the Ferry. Tliere were several lx>al8 
near jt, but fortvnaloly none (same within its ijuflucnce. The 
agitated [>arl oi‘ the st'a ajipearwl to Uic v\orlv ptHjplc not to exr. 
cc'id tiie iqxice oi* an acre, beyond which the sea wtas as calm 
as glass. I did not learn whether the barometer was aft‘ecUi4> 
1 am always, ray dear Sir, your.s most truly, 

ROBKNnATII, 1 
August 1^ 


Art. XXIII .—On the OpaJbt of Hungary, By J. S. B^triiaNT, 
(ftjcvalicr of the Legum of Honour, Memlrer of the Wortio* 
nan Society, hsc. 

Opal, of which Hungary is in some measure the native cQun> 
tiy, pi'csciits a great number of more or less remarkable varieties 
and moKlifications gome of these varieties, ou acfx>unt of thrar 
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play of colours, are more or less valued as articles of jewellery; 
others, trf a coarser nature, are not the less nn})urtant in the eyes 
^ the naturalist, who finds in tlieir variation«, their de<.*t>uiposi> 
tion and thdir mixtures, the subjc'cts of numerous observations 
of the first impratance for science. 

Tlie most edebratrd locality for opals is llie village named 
Cierv<^icaa by the Sclavonians Hung., profioun- 

red TthfrivnHza and Veu-reuckt'-va^dchr)^ about two miles from 
Kaschau Hung.), in the trachjtic range, which extends 

fioin Tokaj to KjK^rids. It appears tliat these mines have been 
wrought for many agts; for Kiehtel aj^serts, that, in the archives 
of Ka&ehan, there (vist papers which mention that, in tlve^cai 
1400, there weri* 800 workine^ employed in the country of 
CservcJiitza, as well for the working of opal as for that of mer¬ 
cury. At the present day there aie not more than 80, but the 
working bespus to be Cfinductcd with regulaiity. 

The vancties which, on visiting thest* mines, I have found the 
most abunilant, are, the opatpie ojujK of a yellowish or redtiisli 
white, and the mUfty opaf^ wliieh is uioie or iransluecntk 
The latter liecomcs sometimes more or less dull, and assuiUcs 
the tharnclers d‘ certain whitish nienilitc of the neighlxiurhood 
of Paris. 

The Jire-<tpulf of a lieaiitiful topaz yellow colour, with 
great lustn*, and ecjually beautiful with that which M. De 
Humboldt distovcied at IVlexico, is still pretty conmiun; but 
the* small masses in which it <weurs, are very much cwn?kcd, 
and it becomes almost im|»ossible to cut^them: it would, liow* 
ever, be a very beawtiful stone, were it possible to procure pieces 
of toleraiilc size free of fissures. It appears that llK\yel]ow 
colour is owing to iron; for tin® stone blackens quickly before 
the bkiwpipc. It is probable tliat the metal is hor»* in the 
Mate td* a hydrate, for it is thus that it wcurs in the fissures of 
die rock where it is deporited by itself. 

fJmpid optUf without colour, occurs pretty frequently in 
the interior of small geodes, the uiass of wliidi consists of 
opaque or milky opal; it forms ou uuduUuid <Tu.st of ^caler 
or ism thidcncss, which passes gradually into die preceding 
layer. Sometimes it occurs by itself in minute fissures; and at 
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oilier times it is interposed in small layers in the substance of 
various kinds of opal. 

Stalactiric c^al (fopn/ fomreUonnee)^ trEmsparent^ transluM* 
dd, or opaque^ is still ibtind in certain fissures of which it 
lines the walls, or in geodes: these are composed of small sta- 
lactites} which adhere more or lei% firmly to one another, and 
which, when limpid, differ in no respect from hyalite. ,, They 
also assume a pearly lustre, when slightly heated, lose their co¬ 
herence, and break into small scales when exposed to a red 
heat. Their aggregation gives rise to masses which liave the 
appearance of l)eing homogeneous, and pivsent the asj>ect of 
<^pal^ rimilar to some one of the varieties already incntionetl, 
and even to Uic iridescent Somctiiuos tlie stalactites are 

extremely minute, jp,ud completely fill up the irreguL'U* cavities ; 
the small fissures by which the siliceous matter has penetrated 
into the rock being equally filled. 

In some instances, the opalifie matter has fonned on the 
walls of the fissures only a very lliiii layer, which presents the 
appearance of minute tortuous canals, having Uieir suiface 
covered with very minute staWtitiform points lying lengthwise. 
These surfaces often present the aspect of certain earthy pu¬ 
mices, with elongated and tortuous vesicular Cavities. 

Iridesci'ut opal {FoptUe irh/c), which is the pnncqml object 
of research, is also plentifhlly disseminated in tlie rocks, but al¬ 
most always in extremely minute nests; it is very rarely that it 
tx*cura in large pitnics, like the other varieties. The working 
sometimes goc.s on for^j^cars before a piece occurs of the susc of 
a twenty sous piece. The largest which has ev^er been found, 
in as far as 1 know, is that of the imperial csdiinet of Vienna; 
it is of the rize of one’s fist, and weighs 17 ounces. This mag¬ 
nificent specimen has been known at Vienna for more than two 
centuries, and it is neither known at what period nor 1k>w it was 
obtained. It is polished irregularly to avoid diminkliing its rizc. 
There are many fissures in it, and it ui not completely dk»enga- 
ged fmm thO matrix. 

TM colours presented by thh kind of opal are extremely 
various; all the tints blue, violet, red, yellow, greeo, kc, are 
bleudod in a thousand different ways, and present the most 
brilliant and agreeable reflections. This beautiful sume is also 
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in great recjuebt, an<l always maintains a high price : the smaili- 
t'ht possible, when it is beautiful, does not go for less than four 
’ to five guineas $ and when the dimensions are large, the value 
augments alt<^ther beyond proportion. There is a very beau¬ 
tiful specimen at Kasclmu, of the size of a small crown-piece 
{iTwi petit 6tu)^ for which 30,000 fiorins (or 79,000 francs) 
T^ere pflcred. It is reported to have lieen purchased by tho Ba¬ 
ron de Bruderu, the present concessionary {concebsi&nmre ac~ 
fiu’l) of the opal mines; but I liave not Icamt for what pricse. 

The iridi'seent coloui's presented by opal are not assuredly 
owing to crack's or fissures, as lias sometimes been said; for 
there is not the least appt>araiice of fissure to be seen in die 
most l>eaiuiful spmmens; the smallcHt fiagnumts into which a 
])iece may ho broken, })resent exactly the same play of light as 
the largest. This play of light is explained in a loss forced 
manner, by the iinecpial distribution of a acuities, of difiurent 
Mzesj in wiiich water is found inclosed ; it is easy, from the co¬ 
lours observtMl, to ostiraale the sire, or rather the degree of mi¬ 
nuteness of thes(‘ 'iacuities, priKseeding upon the Newtonian 
theory of colourctl rings. 

Fcrntgiinoua Opal also occurs pretty frequently in the same 
leins as the other varieties: it is impregnated with a gi'eater or 
less quantity of hydrate fd iron, which has probably been simul¬ 
taneously defKisited, or into which the siliceous matter may have 
bet*n Hubsequently infiltrated. Sometimes the appearance is 
that of a dull ojwiquc opjii, slightly coloured with yellow; but 
we find, in tlie same nerts, the quantity of iron augmenting by 
little and little, ai'd often we find nothing hut an opal-jasper 
{Opal Josph'i Weni.) similar in every respvt to those^of which 
wc slwll s|w;ak afterwards, and whieh, Iidui tins circumstance, 
api»ear to be true feTTU^pnous opals. It occasionally occurs in 
large nests, in which the opd is no longer distinguishable, and 
to this variety are to bo referred die specimens found arranged _ 
tn oolletrtians, under the tiame of Ojjal-JaspT of Csetveuitza. 
Sometimes the iron becomes so abundant, that the opaline mat¬ 
ter discovers itself only by tjjv rmnom lustre which it eommuni- 
cates to the ma.s's. This mixture takes p>ace, as well in the iri¬ 
descent opal as in the other varieties; it is it which exmstitutes 
the b!a/C^ (that w to soy li^cr-rhrownh winch it is extiemc'Iy 
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r^e to ^sd ^sessed of the r^ujsite beauty, because the reflec- 
tious ai!ie by the mixture: h; is ahotnitch esteemed on 

a<sc(mot^ of/tts itti^y are dull, anti ihost-coin- *' 

wi^ly videt or.pm^k, a^ die othw tints bdngabtkMbed the 
ooloji^^ 'tbe-'bNsk. •'■ ,!'i' ‘, ■ ■ •.' ' '' ■ ■■' 

lhe<t£^«thfat'OpEiie o!f $M kmds ate suscepl^bk 4f altem- 
ti#a; 'theyft-beeome yifhite, lose tbeif* hardne®!, ahd 
seiiat(hod:w^h knife v they adhere stifen^y tb'the 

tcaigae, 'Wb^ water, andj by sdds^meaife, sometimes rep^n 
thw triMaspshemsy. and iiidestient coloUm" It is in this state 
have been named Hydrophanei bat under tliis appel- 
iaddOL true opals;-k aa alt^ed sn^ hat*E been unil^ With cul- 
oedames equaUy deixmTposod, and Wliich aho regain, when 
Water, more Or less of their tranSjiareOcy. ♦ 

Oo: i^l^ecting these altered opals to various experiments, I 
found .that thoy also regain' their transparence, when heated 
stpmi^ly before the blow|ripethej^' crack (or split), more or less, 
at the same dtnc; which seems to indieaie a condensation of the 
substance^ ami announces^ in a different way lW)«i that hitherto 
kuowBy thatithe o}t^ity is owing to the vacuiticS contained ih^ 
the stone. Aoolher'OhservationjVwhich I made at the sdrhc'tiinc!, 
ii^Sithat the opaque varieties, whioh resume theh iridescent co^ 
imirs adier immersion in water, do Uot regain them froih the acv 
tfon ofsiSre; tlmy meraly btpcfemc transparent ^ ' ' 

^':S(]mkimes: tho alteratmn and dc'composition <]f opal bcfidilUc 
tsmftplejtei,^ and there results a white subslanoe, perfixlly earthy, 
and capable of mixing with witter, but not, howcvfer, so asth 
foria w-paste' like ar^L This emth is somerimes carried ^Way- 
by .the yt&ter, anef depoated hr the cavities which wear ih* itfe'' 
course. ••• - ■' • .-'w'-'- 

independendy of tbe^ dteraiiaus, there OxktS also, hi-die 

parts Of-the rocStj '^all nes^s^eff a' ^y 
4 salt mai^y.wliiich ctiits,’ aiid produces a paftkiUfafhri^' 

timrily 'Under '4b©’'*oi%e'^'<ff>'4lfe'khifo.''-'TPhis'maf^^^ k^'Whkiy&’J' 
.yclfowishv biuifili^ atid son^ it presents indiccUknis^ofnnkles^ 
cemt ?pefltecdonSi''^It»is;v dk tOuch, asd,- wheh‘tt lik 

imbibed water, becomes suHtslehtly-t^^kriou# td ^ khekded ^ 
tween tile feagers. I OaOH^ bdhsve tbkt this matter is ’tti 
a decOmporitkm of sMar fo that whk^-#e fiatW|u8t 
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uoned, since, ftom the BFianner occuis iiiclosed 

rocks, it CDiiitl not hare been exposed '^ the influence'dT the 
I ^lu rather of oj^ion that it is a.j^arbcular state of 4^L Ihe 
workmen also distinguish these earthy parts, whkh ffegard 
as opal that is not yet ripe, Irom those whithi ate produce^by 
the e|cpo8ure of opal to the dr, which they name Inimt or ijaki- 
niid opal. It is to be leraarked, i» support ot* the disdnedon 
which. I hare deemed .it pwJper to e^itabiish, that these matters 
liardeii a little oti expo^rt; to the •-air, and cradk in oolloctkms, 
precisely in tlm same way .as duihane ur sihea, in a State of 
jelly, ^whk;h ai'e dosiccated ia our hdxaratorieg.. "1"he ■gainh cir¬ 
cumstance takes place with regard to substances^ wbklr,i»p-* 
proach in character to the opals alreatfy described.^ ’I^hb l 
liave, observed, oh the one hand, near Bibmk, in the fliisUreh' of 
Kcmivitrcous, tnuhyte; on tlie other, at K'rcmnitK, in %hh ca¬ 
vities of a cellular trachyte,, hiclosed in cernghnnerates. .'It has 
been, witliout doubt, observations of this kind which have led 
eertmri. autliors to say, that opals are found, when in ^ 
bowels (if the earth, so soft as to receive tlie impression Of 
the fingers, and that diey harden only by ^posuro; tO" the 
air. This idea is not, perhop^a so ridiculous as mig^t- at first 
be imagined; . for we hnpw .that sihea in solution, assumes, 
on drying, a certain degree <rf'' hardness, and a lustrn ap¬ 
proaching to that of cpal. , It is true, tlmt tlm greater rmhn- 
bcjr .of opals arc stdid, wheu talten from.the rock; but, oiler 
finclhig them tKscasionaUy still soft, and capable-of diying in fho 
air^mi^tit not, he* supposed that the rest have .undergone this' 
desi 9 calW.m,^a ^ower manner in the bowels of the earth ** 3Iy 
admiu.ing this hypt)thesis, wc can discover the regson <>f the 


diff^rpnfee whiph exists between the hyaline quartikand opal: the 
qparJ3;. wUl be tlm, product of a ciystalhza^don;hf ^iceca» 
inalt^^nd the opal, the result of tlie (kidccmtioa^ a gdatinola 
pifciial^e; I .must reanark^t ^ howe'^erv ) that thia is rtier^y a 
which, while U»em are sonte}facis.in fiavihirof dt,^ 


al^ egthprs .against it; suth^ -.fiar .e>ywftple,' is the cpusiteiceHof 
'with regal’d to fwhich:^^ must be. adnutted^dhat 
(hem#^i.%4^s.heen 

, The nocks ;in whi(d> ;Opal is found sometimes coistaih i^^phu- 
rel of iron, in very tninute crystals, which I have ^ways found 
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in ied it follows that tbe r^ itsdf, wbich is deposited 

ill tbe thabner^ also eontaios it in greater or Icts quantity 

l^as, pyrites,'wbich appeiirs to belong to the white sulphuret 
df iiiiii, r^tly decomposes‘bn expbsure to the air, and affords 
sdljdiate ^ jjtm: it 8(sm€stifid‘& banses the decomposfitlbn of the 
rck!k,'aiid eireti tif the djiai, in which it ijtbtmtMned. Ad^rdag 
to my bbservataoh,'dis snbstan^ is rather rate,'and'otcurs only 
here and thmo, especially in the dsurk-c^oured and soft parts of 
the matrix "{gangw).' I reraentbcT tso have heard the existence 
of pytit^ in theopals of Hungary denied.- It was asserted;'that 
*baly occurs in the raiieties of this substance, which arc met 
with in certain metalBc v^ns; but' the observations which I have 
made at Cservemcza, 'and the sp^mens which I have brought 
froitf^ thence, place beyond doubt what has alreatly been said by 
M. Mohs, with regard to this subject (Leonardos l^aschen- 
boi^i % avkSe, p. 296.) ' * 

Cavities of the porphyritic rock sometimes occur, filled with 
r^>als of different Mnds, in very thin l^inae, which are very nU;- 
merOus, and 'sCpbrated from one another: the$e laminae are 
sometimes arran^d in a poiallel manner, and sometimes cross 
each other at various angles. The aggregate of these lamina; 
forms a ismall mass, which has the appearance of being cracked, 
mid ^hich reminds us of the structure of certain nodules of 


qumkz, which sometimes cx;cur in Veins, to which the name of 
Hackly Quartz {Qgtmrz hac/ie) has bbfen given, ' 

"It is licit necessary for me to discuss, in this |dace, the hUture 
of opfd. I sh^l only mention, that analysts»has'ohIy discovered 
afica ithd water, in the propoiiioh of 1 to 8 cit 10/ Some che^ 
mists have consideral tJfiis hit)stance as a hydrate fdRea .' hut 


Q^uers think that the water is merely interposed : such isl ther dpi- 
mbn of M. Bbrzelkis, and is founded prindpaily oti thb fact,' that 
i^ca cfdnk^ 'be to combine with iVater. ^ baO- 

nOt spdak dtecakfedly’in 'ihvcmr of mtber of these opmmtita |' but I 
may observe, ttta*t k is evidi^t opal, as well as that has 
be^ sdefflgnated 1^ die haroe of Silex Ee»nite, differs eas^fisily 
from hyaltlie qUaitz, and be cemsidered as bqiig to this 

nibstmice, what the obkpact of littte is to eiykal- 

lized'oarbcmate. Optd ig fragile; its fi'actuiO id the purest 
and most transparent parts, is in no respect that of quartz’; it 
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reeembles Uie .(ractufe, of dried sta^» both ui dte form, of its. 
^r^^Bents, and in the lustre. C^l is scr^driied b|; quartz ; 
it is lighter, and , the pearly lustre wh^ph it assumes , on being . 
heated,—the c^)adty which it acquires,—the facility trith whidh 
it may then . be. crumbled down,—the Hnd of 4ec5omperitwi3i 
wlri4h it undergoes,—all the|se ckqumstances indicate a pecni%^ 
rity.of nature^ which, however dl,determined as yet# is,not,die 
leas evid(^t , . . , , 

It has been erroneously asserted^ that opal occurs in Hungary, 
in successive beds, of m^y feet in; thickness. . - In .all p^:es 
where I have observed this substance, I have always,foundit. m 
nests, or rather in veins of greater or less extent, extending in aU 
directions. It is in this manner that it is fqtmd.,at Cservenitza» 
where this substance is very .abundant, and has evidently fihad 
either open fissures in the rock, posteriorly to its consolidation, 
or irregular cavities naturally existing in it. Not unfrequendy, 
the fissures still open, have iheir wails covered with a iinii^ of 
opal of greater or less thickness: in other pl^es, tlm cavities or 
cellules filled with stalactites, evideiidy announce a substance, 
which has been infiltrated; lastly, the veins, which often present 
vacuities, in wliich die mattei: is mamillated, and in som^ inea« 
sure purified, still lead to, the same result Qp exanfining tbe- 
specimeus, we often perceive the fissures of the rock by whi<hi 
the substance of the opal has penetrated into die cavities which 
it has filled in part or in whole., In other cases, the manner^in 
which the small nests are disseminated in the matrix, , seems < to 
indicate that they liavo been formed siniultaneousily with dm^ 
rock whidi includes, them, and diey recal to mind the ^diieya. 
of flint which have been formed in our chalks. . 

The rock in which the nests ^nd veins of opal occur at Cser- 
venitza, has given rise to many opposite opinions:, some h'aye 
considered it as a production of fire; others, as of aqueous ori^ 
gin. Hence it has been, named, sometimes a lavct^ sometimes, 
gran^el pit radier a porphyry^ an aUered porphyry^ a breedai^, 
porphyryf. a hprdmed clpy.^ The fact that the mass af*moui;i<«. ‘ 
taips.in which this beaudful sqbstancq ip found, is entirely.|bnn* 
ed of tracbytic conglomerate^ which ej^nd ffoiu th^ heights of 
Sovar to that of Kaschau, and whidh preseo^t, a gre^ ||iunber of 
varieties, according as the fragments of trachytes have been more 
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or k«<J tmtufated, moi*e or less altered, and as they are more or 
less num^us ki the paste or basis which results from their conw 
nttnutioQ. 

> The most elevated parts of these mountains, those wliich are 
nearest the centre of the diain, and which immediately rest upon 
die traehyle m Mtu, are in general composed of large bloeks 
piled upon one another, and between which there exists a finer 
conglomerate, a coarse i)aste, resulting from their mutual friction 
and tlieir decotnjiositioii. The more advanocid and also low'er 
iiUis, contain in general smaller and nmre altered fragments, and 
paste is always exti’emely abundant; it is oficn confounded 
with the fragments which it includes; and occurring sometimes 
absolutely simple in large i^iaces, it beannes im^Hissible to dis- 
ringuish the arenacetni-s nature of the deposit. In this case, we 
find ^thcr homogeneous rocks, with an earthy, smooth, or very 
large conchoidal fracture, which presents various tints of yellow, 
red, or brown, or i^rphyritic rocks, whidi often even present 
aU the characleri of tlie rocks pauduced by crystallization. 
These last varieties ^re of various natures; some of them pre¬ 
sent, at first sight, the appearance of a porphyry, liecause they 
are marked with a great nurnlHy of small vesicular cavities, each of 
which is filled with a white earthy matter. The others have more 
deeeilfu] chjiracters, becjause tl«<y cOntwn fragments of felspar, or 
entire crystals, which often appear ttj have been formed di¬ 
rectly in llie earthy mass. I’licse arc the rocks which have par¬ 
ticularly deedved naturalists regarding the true nature of the 
matrix of opals, because, on seeing lluim igolated in collections, 
it was^not possible to know that they are only infinitely sraaJ! 
portions in the midst of the mass of very distinct con^omerntes. 
It is not so when they are observed in sifu. They are seen at 
tlie first glance, eridcntly connected with parts, where the paste, 
although abundant, incloses very distinct fragments; and hence 
it is impossible not ft> remark the intimatG connection of these 
fine depOvslUs with the coarser conglomerates wHitli eranpose the 
greater part of the mouiUains. 

The veins or nests of ppa| occur every wlmre in tbew massrs: 
they are found equally at the surface, as deep in tlieirsulWiice 
and nowhere Inue liieen able to observe, as Fichtel ais^rta, that 
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there exists a stable Tipsier* feed, which uiust betrairefi^ Jbelbre 
^e containing the opal can he reathed ; pxobah^ the re.^ 

marks tliis naturalist apply only to the iridescent opal^ whiebjif 

a^ appeared, tO;pp,' poeurs some feet deep® than the wface of 
the formatij^i, -The, vein# ch’ nests jrf opaiq[i» or milky ppal/iwe 
alwn^ys numerous and li^ger^ than those of *, the iihle^cent; 
vai:iciy,*<Most,coniinonly,, these veMJs.travierse indastinptly alh 
the^parts of the mass; sometimes the vein bends round blocks 
or masses of irachytCf and is found placed between them and the 
paste by Jivbich they are #ometiihes it traverses 

thc .bU^cks tl?’^niaelv€% when the§f,ai!e hot erf great sisse, or p^ne-^ 
trates into their joteriarj,,to a'certain depths when their 
sions are very considerable; I have ol^yed| that, m the eoarseEf i 
conglonjprate, the v^ans were'in general pretty hurge, and' tl^ ' 
there wj^re ;few; , nests ^.whde, on the contrary, in^the parts where 
the.paste is extremely abundant^ I have remarked that the opal 
<)C(mr8 jp<w’«. particularly in nests, which appear in,some measure 
cot#iapP*’ary wijth 'Uic, consolidation of the de|)psit' Sometimes 
tiiei^:i# even tiie^jismpearance of the whole mas^ being consoli*' 
dated, by an opaline,tiikfctus cement, iiitimately vmixed with the' 
eart%,parts,:and winch is dt^msited, i® a pmre state, in the samafl " 
cavities of*the rook-" ■. \."r 


Cseiryeintxa is .not the only, place whmre opal i« found. It ap- 
exists also in the ^me group of mountains, "frmn^ ' 
BuQinta.h? JSrxkiedte, at.a distance to tije north^*wij^b *’ It 

is c^ttgp thstf it has been extlactcd formm'iy above oh 

the,o|;p9»pte dechvh^ the mountains. I have fouttd*^ 

opggpe a great tiumbor of places wfaet^ the 

traclrytic cptiglomeratp-is abundant; 'it.dccur# round Sclicmmtz 
and. Bir^nj;^, as Well as^o the mount^s of Matra, and ip those 
of .Yji^cffkit^ .dit’.short,.lucidities'are -nu^ntioid^ 
raanyj.pjaejEta..wheffe»the;«oc|i is titilj^ saitte fcindi f 

bu^nf^%(%fido4Kid^^ so bd^tiful and soabun- \ 

datiti«&%,*|»p^»ei^b*mrhodd,of,Oservei^toi!at--.';‘'I'' 
idtliou^, in general, the W^eanehite apjpearif^ 


Ihj,. jlajpum^y, 


opals, they cjccti'r 


also m^j^ikindsrpf debriSj^^id even nSeks 

' - variety in tlie coRgbrncafab*^ df tn 


J ' '' ' 
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^ BeenlbEfl^vat the *iXtt«&n. 
ty 'bf^itlmlsrallej- of Eiseaohaeh. 11 exists; also in kidneys in the 
•puaiioe^aglcittterate^ vU S^ha, near Neusobl; at oa the 

, Bohthem-di^ivity ol' the mauntains of Scheinintz ; at the foot of 
the inountido <yf‘,Sattir, andisrt Saaiito*-neai* Taliya, in thfegrowp ^ 
of To^jj^ iEirdo-Benye, kc. But the opak. of these diSe^eUt 
pla(X!s > a;re,' .in less' perfectly characterised than those 

'VKhick-we^haro just mentioned; their fracture, is.intermediate 
hetweeif that of opal’, prop^ly iso t»lM, .and that,of flint; they 
hare^eomeumea a fuliginwisiaiit of jcolornr, and approach to the 
ydirtidr or Inhwonh'meniHte^of;4he ndighbourlmod of Paris; 
they alw) pass into opal-jasper, of which shall speak in the 
jfljllmmgarticle.' * 

Opal occurs also in ihefl^lite itself, where it appears in, the 
etdlules ,m‘ fis^res ^ fhe rock. It is thus that it occurs in nests, 
aod tn «nal! i^cirmin the perU|e, atrthe extremity of the Val¬ 
ley of Oksshatte, and at Telkehanya, in the trachytk group 
of«Takaj; the first ?of these. localities, the opals are of 
tifie 'whitish opif^ue, and milky transparent-varieties. In the 
seotmd; they are wax-opals, fire-opals, like tbo^ which M. de 
; Humboldt has browj^t from Ziniapan, at Mexico, where. tl^ey 
; oncurin the same matrix. I have never seen this substance in 
other'Ttxiks of the trachytic formation: the riJiceous matters eon- 
fisuned in the millstone-porphyry {poi^f^,e molaire)-, 01*0 always 
in the state of ealcedony, of jasper, or flint. 

' has derignated by the name of Opal- 

Jasp^aiparticulaT sj^-ies of jasper, the bads of.which.is of t}m 
natipie of c^ial, and-which occurs menu or less, mixed iritli 
forrign matters, among which the oxide of iron ajpears to hold 
the most important rank. Hungaiy is still one of the countries 
wfiene tl^ <subsiaKfe|ce'presents itarifdn the greatest abundance, 
and that Whhdilia^^ :ihe gii^r number of speriinens 

'’which wti pKwse^:%^.,iccdleedona... Tbeaa .rili^us malitors often 
Vfifl the fisSunea diUtoat varblies of trachyte ; rjn<Wther<caj5es, 
v^iey are in the midst of ^altered 

congk^exates; or, lastly»^lb^i^**w pen^atediutpiWood-depo”, 
4ted mj the h(*«rt ad these They/presentfin; these va¬ 
rious riircumstann^, differ^est,degrees of purity, welias many 

' varieties colour and gena'al' appearance^ and . pass into ^Bach 
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other hy a'gi?iiat4urahei' ^ gmdatio^ They fee aBvexti'mc?- 
^ brittle^ aod break into a multitude of Segments on die least 
blow. -They are also soft, and ma!ybe scratched with great ease 
by tlie knife^ unless when, being purer mid semitransparent, they 
pass into opaJ, flint, tw common jasper. ■; v ) ■, ^ 

The purest opal-jasper, which is only^ an* iilhpure variety tii* 
the Sem^alxji Werner^ preschitsta yellowish or ^eemsh colour; 
its flriiicture is sometimes ,4^nchohia}, more- or less Ipeifect, but 
most commonly spiintery,>with*thife*^|^*nlt^^retty distinctly de¬ 
fined, and the lustie is that ,df Jwiiiiisv ' Haaied^^w]^ to redness, 
this kind of opal assumes a brafeairfi colour, which seem® to im 
dicate that the colomring; mattery oidde^ of iron. ' > , 

On the one hand, this variety assumes a little trSnsp^Hey, 
and then passes iutpr waxiopa!, of wlfich it ceitamly is only a par¬ 
ticular state.* On'tibet other side; it beocinies gradimlly softer, 
loses its colour by-little and and then passes into an inipure 

substance, willi. an earliiy .ftactun;, and a yellowislr or green¬ 
ish white colour, which niay-^be designated by the,^name of 
Eartiiy OpaUmper. This kind 'adheres strongly: Jua lh« tongue; 
it readily imbibes water, and tiieuassumes .a sli^t semitra^pa- 
rence, and a yellowish or {greenish colour, precisely like the wax- 
opal; it does not bladten in {the fire; but when it has been 
strongly heated, it becomes tiimsparent, and perfectly limj^ on 
the edges, precisely in tl,ic same manner as we have seen with 
regard to the altered opal. These cliaracters, ' added to the cir- 
cthnstaxice that tlii$ variety;a;lwa3rs. forms tiie outi^r part of live 
‘ Idfeieys;' while, toward the centaie, w^e find the puie^ waxy opal- 
ja^r^ might us suj^se-thatift is fi state pwducedjhy de¬ 
composition; but this is prob^ly j^fet ihe case, asiwe^shall show 

afterw'ards. '* '= ^ ^ '■.. ' y.v" ;(.»'■ 'n- 

The iron is Also fimnd'to mtrc^ee in gr^sater 

or less qiiantity; and varieties sofet- oeefe, which. Are «xtremely 
ioAded'Wkh it^ and whkh'might be desigifeted by^the name of 
Fsrr^A^^iRGiiur dptd^asper. ^Tbe colaiir^is deep, of a blackish 
broWn^nr ohesnut brown; p«|^%ficm^tunes.dn^TQdii^^ yelldw .: 
these varimts tints are and fiirm vdned t>r 

sp^t^ delihedtions. The iWlure is jiwfeonly conchoidal, and 
the.lustman£^ to that t^f retii}^,- It is this, ehhum- 
stanue-whic^ lias oecatimmlly caused this st^tkncA.,tQ be .called 

,T.%» 
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PUchstone ; aiuhough this expre^ipn has been excluavely re¬ 
stricted by Weiner to vitreous substances, with a somewliat 
greasy lustre, which, like obsidian, approach to the nature of 
fdspar. 1116 powder idf these varieties is rust brown; and when 
cne has broken several spadimens, his hands becoane, tinged just 
in.die same way f» if he been touching certain- kinds of 
earthy non. In some parts of the iddneys, nests occur* <aitirely 
formed of pialverid^t oxide of iron, which are easily detkshed, 
and TK^luch leave irregular cayitie?, some(^es divided by ](]iartitk»ns 
of jasper. Sometimes the entire mass is of oxide of iron, or of 
ochraceous matters, which are fomid liere and the^e penetrated 
by the opaline siliedms matter. These masses are, in some parts, 
sudiciently^conSiderable to be wrought as ores of iron, which is 
the case, for example, at Kiendereske, not far from Munkacs, in 
the county of .^ngh, wha:ie the mass is also accompanied with 
a particular green earth, in wl^ich veins-of opal-jasper equally 
occur. The iron ores of Zamuio are id* the same situation; and, 
perhaps, also those of Domonya, near Unghvar: it appears that 
there arc rimilar^ones in many other places. 

Opal-jasper, whether pure or mixed with oxide of iron, some¬ 
times loses by little arid little the resinous lustre which common¬ 
ly characterises it, and passes, by insensible gradations, info com¬ 
mon jasper, winch then presents various colours, whitish, yellow¬ 
ish, greenish, blood-red or crimson-red, the fracture being more 
or lei^ (xmchoidal. It passes also into calcedony and homstone. 
It is also asserted, that beautiful mirnelians have occasion^y 
beeir found in the same places. ‘ These varieties are much less 
abundant ith^' all the others f but they* occur precisely in the 


same matrix, andin the saitie loeaHties, where they only form se¬ 
parate ncs^. ^ ' 

. ' We have alreadjf seen, tiiat the opals ^meti|nes occur in a 
soft sta-te. 1 ha^e not* directly observed' this kaifee in the opal- 
jasper; but its oocaitibnal existence is sufficiently indicated by 
many circumst^mde^* ; Th fact,' I have often found kidneys or 
veins^ of this substahe^ whidd presented the characters "bf a 
dericcated gelatinous nta.tti^, ^edseiy siimkr to the dericcated 
gelatinous silex of'pur iabi^ The numerous and large 

chinks which die^ masses presented' in their natural position, 
those which arc still raamfestqd in the specimens ^hich T have 
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collected, and which, h^vc oioken them into sraaJl ftiigmeHte even 
iS my d^^wers, anhomce incontestibly a substance wluch con- 
taiiis much water, and which has unidei^gone a greater or less 
contr^to in proportion as this fluid has evaporated,. These 
• circuinstances are still in favour of the hypothesis of wlu<^ I 
hayb spoken in the article on Opals; and it ^ms impossible hot 
to come to the conclusion, in a similar, case, that a part of the 
opals and opal>jaspers, are not ;i^ult of a gelatinous preci¬ 
pitate of ^iea, consolidated sometimes by de^e^txon, sometimes, 
perhaps, by an inflltration of siliceous matter in a state of solu> 
tion. This infiltration might easily explain the pasisages of opal; 
into calccdony; and, at the same time, tliose (haracters in some 
measure intermediate between the two substances, which are so 
frequently observed, , In fact, it may,easily he conceived, that 
a calcedonic liquid may have sometimes penetrated the gelati¬ 
nous precipitate in greater or lesl quantity,- ^ 

The opal-jasper is susceptible of alteration like c^l, properly 
so called, and tlicre result solid substances^ capable of imbibing 
water, md of their regaimhg a part of their original lustre, or 
earthy matters which nux with water; .But there exists a great 
difierence between the alteration which takes place from exp(^ 
ure to the air, and that which , takes plme in the interior of the 


earth. Opal-javsper exposed to the air, even the most, ferrugi¬ 
nous varieties, becomes entirely white, and similar to hydro- 
pbme or cacholong: it appears that, the oxide of. iron is succes- 
avely rmioyed in this operatioh. The stone, nevei^l^ss, pre¬ 
serves a great deg^C t>f consistence; it adheres strongly to the 
tongue; imbibes water, and becomes J||anSludd, without rain¬ 
ing any colour; it remains equally white after having been ex¬ 


posed to a red heat; and, in a cli^ Are, it .becomes perfectly 
transparent on the edges,;a®;is thc 4ie wiidi alt^W When, , 
on the other hand, decomj^sitioa has takefl place in the interior 
of the mth), dm mass los^ ^ts emsisten^, soft to 

the touch; the oxide of iron' (mi^tantlj iNmmhs, and there re- ^ 
suits a kind (rf argfllaceous .^t,&, .of ah ochre-ydlow colour, 
which'unbibes water, and assi^eslhc't^^nal colour of the 
«tone, as .well as more cn* less' trmducidiiy. It is to this last 
kind of deoampoddou that die state of opal-josper which we have 
designated by the name of earthy, might be attributed, were 
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)ve,n 0 t led A diffeienl; canclus^on by the nature of the ma¬ 
trix. • 

The diffprent varietieb cd* ojxil-jaspcr occur most commonly 
in the tradhytic oonghanerates; and parlicukrly in the more or 
lie89 altered pumicC;, where \hcy appear to be formed like 
flints in the midsit of chalk. Thepc kidneys are ofjten pre- 
dtsely deiin^, and very distinct from the deposit which envo- 
lopes diem, T^his is tl^e case wjUt the ferruginous (»pal-jasper, 
and with the while opaque opal, mio which they pass in a mi- 
neralogicaJ bonse s but sometimes tfie kidneys appear to be con- 
imuoos with the enveloping mass, atid to be nothing e]«-c than 
the result of a silicoous iniiltration into its substance. Thi^ last 
ease presents itself in the kidneys of ferru^nous opal-iasper, 
formed in die midst d^isits of oxide of iron or of argijlo-fei- 
ntgiaous matter, and also in the wavy and earthy opal-janper. 
These two last varieties form kidneys in tlie midst of pumicosc 
matters, which have* been much ‘altered, extremely divided, 

. and reduced in some parts to an earthy and homogeneous state. 
These matters, like tlie earthy jasper, have a yellowish-white or 
greeuish-wbite colour, and absuims on inbibmg water, a*deepcr 
tint, as well as a little translucidity. On seeing this position 
(gbeinont), it is impossible not to imagine that these \cry at- 
tenuaUKi matters liavc been jiosteriorly filled up by biliceous in- 
iiltratiops, which have consolidated them a little here and tliere, 
and given ribc^ to earthy opal-jasper; while, in other parts, be- 
coupng mofe abundant, they formed tlie waxy opal-jasper. If 
tln$ mode of fonnation is not that which has btsen followed by 
natuiv, it imist at least be^wned that appearances are much in 
ito favour; for tlie mass of earthy opal-jasper sometimes cem- 
tain^ numerous apgular cellules, of which some iiave rernmned 
empty, whil^ others arc found filled ^th true yellowish opal, 
neatly tran^rent, dnd of the ^ic tint of colour as the waxy 
jasper, is fpupd by its fide, jn kidneys of greater or less 
f^e, and forming part of the ^me mass. This penetration 
of the pumionse delnia hy a. taUceous juice, k'subinilted to exa- 
mamition, in the puf)diyritkpumic&«ongloinerati% which we have 
airi'iidy d|beril)od; and if ^ has taken place in such large masses, • 
, we may, withjt'qhul }Tnrjpricty, conceive it ajhrthri to Wave 
t«>klcn place in binall ma'*w’b. 
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. Opa^fsper, ja Tans in the solid rocks of the 

f^nclb^lic fon^ twt every where that 1 
th^ .ip, mis positicni^ I have always observed trachytic ta: pmnt;-' 
cose conglomerates above them; «j ihat it appeaiSi* evident 
. eiwugh th^ they owed th^ e^ence jto tbe the whn^ 

drawn off pppa^ng through ^e Conglomes?itt!^ 
and which they had.<, subsequently de|»^ die cavities 

wbi^ oqcurj^ on thw roii^ S^edines th^ are small veins 
(filons) of cracked . op^vj^p^,3^ d^e !i|)pCarance of a de¬ 
fecated siliceous jelly»sometimes ^eykre Vans pf oxide of iron, 
impregnated wholly, or tn pait, with sfliceoiiV "^Icatter; lastly, 
they are sometimes fine white maUers^ which have here 'and 
there passed to thp state of wax-jasper, thM of ourtliy 

, r.,'' 

It would be useless to, point ouf, Ibc^ities IRiar 

opal-jasper; for it is found .eyqjry whae that puidaice-conglOBiie- 
rates exist. I shall content, myself with obs^ittg here-diat 
the village of S^jba, near Neusolil,, that of Jasztraba, at a 
sliort distance from Kronnitz; and, lastly, that bf Borfii, on 
the sOuthern^declmty of the Sthemhiti g^p, lure the most 
celebrated places, and where h appears ^ beautiful spmm^ 
are still jnqcured., Those of S^hia are reiharkaible for the 
beautiful colours which they present, ,and those of Borfb, 'for 
the varieties of colour jiKhilfted in the same specimen. 

more or less coloured, and 
V opal-jasper, by impfe^iating; wood buried in the niid^ of pu- 
mi^se debris, !giye^> rise io opalined mx^'^Mobtoped, 
Wan,), which# as. know, presents,a ^eat'variefy of etddurs 
and degree of Jqstre. It is eyidentthat die wood, in tlha eaite, 
has inerely .^^ed ^^ the recep^le of the siliceous matter which 

has been,pufxesriyely infil^t^,;* in tl^^lsam^^ mahiieras it 

h^ formed in .ludn,eyn4o dip same coiigldm^tes,‘‘or beeri id©- 
poftej^ in„:,ih^^fis3uresjjof rocisi.,' Tbejo^^ hatdfe of the 
^.bodies for the silica Isa^l^n sul^fitOted hi this 
had no sort of infiuence on dte'moaifimlioh; which' redOccfi ii-to, 
,4he state «f opal, fnce it pre^ts, fmW yith thO siim* ^chaiMc- 
nests 9y ports^ wherd'‘ho 

organic, debris W foun^'tp receive it. \ di|Jf“bnee 'dfiat 

‘is Pbserved hcr^ and which stilt jirovea that the petrifaCtioh is 
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owing to infiltration of sUiceon^ matter, is, that Ibis b in 
some me8S^re^ pure, and is found disengaged frctm eittraneoi^ 
matter ..as by a filtw. , The greater part also of the opaliised 
wood which I haye collected, has a more or less detmminatc 
^mslucadity; the matter harder, and whatever 

-the <;plour ma^ bej'the ^wd^ , does; not stmn the fingCTS like 
that of the feiru^lioitli ppd-jaspers. Sometimes perfecUjr tigam- 
parent opal b olbervetl in the cavities of .wood, in «nmll undu- 
kted nests,br in stal^tites. / / 

The colours which these opalbed woods present are ex.trmno- 
ly numerous; somc^mesjthey ore alisolutely white,' and soine- 
:,^times tliey assume very deep colours,, yellow^ red, brown, green, 
as well as all Ihe inteiiBiediate tints, resulting from the mixture 
of the^ piindpal; r»lours. TIkj same piece of wood, jf it be of 
contiderable sizcj as sometimes liappmis, presents colours alto- 
> gether differteat m their dilFerent parts, as well as more or less 
.translucidity or opacity. In mhny cases the texture of the 
wood is completely preserved; and when the colour is also re¬ 


tained in an eq^al “ de^Cj it is iuipostible to distmguish by 
' mere inspection, the" petrified , specimens ^ fn)m those which 
arc in their, ort^nal unaltered state. It might be tiiought that 
this wood is capable of Imrmng, and I have sometimes been 
ubliged to make the experiment, in order to convince'-myself 
that it was not so. In some of tlie pieces, the tissue of the 
ash, in otliers that of the fir, are supp0se4|to be seen; but 
mOst commonly i.t is almost impossible to form any idea of their 
original imtixre. • . - < .. , 

. ,Th<a5e .b also a particular modification In wlnch^the wood, 
jilthough it has passed into the opaline state, presents a fibrous 
. tissue, the fibres in which have no coherence, sejwate easily from 
each other, and even preserve their fiexil^ity: not unfrcquently 
,a apemmen is in one .port of thii struetuit, while iii aimther it is' 
compact..; It b diffimdt to say what may Im th^ tsausc of this 
nv3dificat«m; | havf^ ima^ned thk it orif^ited liom the 
circumstance of, tfie wood ,beiri^ m dtered before it became 
|)etrifietl. In fact, I havepf^ half petiified wood which 
presented ihis- fibrou® i^uatufet thb •expimiation, howevea:, is 
only m be> regarded as-an U|fimoijV '> , 
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It is a very rematl^ble circumstance; that petrified whod, in 

the state of opal^^at least in the numerous specimens whidi I 

have seen from many dificreiit countries, never presents crystals 

of quartz in its interior, as is the ease with wood in the state of 

woodstone, and which we find in the new^ formations. It seems 

in the former case; siliceous maCW has been modified 

by 8<fine cause hitherto unknown, whidi has prevented it fiora 

crystallizing; while, in the latter cafse, the molecules have-been 

able to unite symmetrically^ and to piwduce well defined crystals 

of quartz. ^ 

Wood -which has passed into a state opal, occurs pmticu- 

larlj in the pumice-conglomerates: it is sometimes in the f<wm 

of trunks of great size, but iijore commOidy in sm^l pieces. It 

is difficult to sav whether this wood has been ^irified in the 
>? 

spots where it now occurs, or has been transj^rted thither ^b- 
se(|Liently to its petrifaction. However, sina^ opal-jasper e&ists 
in tlic same places in true idSi^ys; and since the trunks of wbod 
whuh occur, have ho appearance of lieing rolled, it is probable 
enough that, the place where they are at present founds is that 
ill which tliey have been impregnated, with siliceous matter. 
Pieces of greater or smaller dimensions are alsso occaskmaHy fotmd 
even in fissures of the rocks where opal-jasper is dqiosited. 

, I shall not mention any otlier localities (rf this opalized wood: 
it is to be found wherever opal-jaspers occur, that is to say, in 
.all the pleices where it is formed by deposntion from puraicose 
congkmerates. AU the declivities of tlie trachytio ]^bups which 
Hungary presents, have famished it in greater or les® quantity; 
but the most remarkable locality is the vili^e td‘ ijlajlm, where 
the most beautiful varieties, whether for colour or fdr texture, 
are found. . Almost all the specimens in collecUons have come 
frcmi this place, , • , ' ' , 

From the details v«diich have beeur given, we see that every 
where in lltmgbiy', the opaline siliceous matters, whether pure 
or mixed, occur particuWly in the traebytie conglomerates; or 
Bometintes in, infiltrations m the trach;^ic rocks tljemselves. 
Every rircumstance tenda to tlie remark, that ,diis is 

the general position of these subapiM^cea: in fact, they ]wesent 
themselves in the same manner at Mexico, according to the ob-' 
'scrvatlons ctf M. de Humboldt; and in the same' way we fin<i^ 
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ia ^vev^c tipi^zied wood and opAl>jasper in the pumlouse 
cpnglqinerates of Mont Dor and Mont du Cantal. It exists. 
also in the pumice^conglonierateis of tlie banks of the Ebine; 
it ocehrs in the Euganean Mountaiiis, in infiltratioiw in the 
fierlite, and in the felspar rooks which belong to it: it exists 
equally in Fhlqgrean plains; in the Pumice and Lipad 
Isles, and in the Idand of Ischia. The (arreqian Isles* mUq, 
Atgmtierot Scorge/tisaf and even Smiorin, contain alsp a great 
quantity* which is found also in the conglomerates: of this I 
have sausfled myself, by examimng the collections deposited at 
Freybei^ hyM. Haq^ns. It appears, therefore* that this 
modification of the siliceous matter is pceulinr to the traahytic 
^prmation, just as flint Appears to be peculiar to the secondary 
calcareous* and jaffNsr to primitive or traniiition rocks. It is 
thus that the difibrent kinds of minerals appear to be confined 
each to a particular formation* whu^h is one of the most import* 
ant fimts of gedbgy 


Aet. XXIV .—the AUmfi if Steel By J. Stojdaiit, Esq. 

F. R, S.; and Mr Faraday, Chemical Assistant to the Boyal 

Institution f*. 

The alloys of steel, made on a small scale in tlie labomlory 
of the EoyaVln^^titution* proving to be good, and the expert* 
ments having excited a very conridoroblc dic^ree of interest, 
both at home and abroad* gave enconragenu^nt to attempt the 
work on a^more extended scale, and wc have now the pleasure 
of stating* that alloys similar to those made in the Hc^al Insti. 

I.. . . .. .. . . . . . . . . ... .. 

* Fnw heudant's Tnvfds. 

•r li\taoa ttue PhUxNu plu^l Tteniaotioos for l^2S. Having aiwa4r idd before 
our readtii?, in >dt. ni. p. itOH^ an ocrount of the early end very interesting expoi* 
ment# of Mr Stodart and Mr Faraday, on the Alloys of Steel witl^ rarioua metals, 
«re avail oui selves of the csarlltibt oppottnnity of jirlntmg the continuation of pudr 
valuable e\]Kninentt. We ettemiited to an ahstroci of this paper, hot ftnind 
the defoiS too important to adput of any ourtodment. 

Ml Stodart was so obliging as to favour tn* with specimens of several of these 
alloys for opticul purposes, and fliough vanon*’ plates of polibhedi steel kept betide 
them for r Kite than a year, were all afibeted wifli rust, yci not one of the alltiys 
Have soflbred the least change.-*eo. 
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tutioiij hav^'^n i^iiiide "fee tlie purjpb^ of otipu^tturei wid 
► thilt th)^ prove fi^'be, in pnnt of '^ellwice, in every^ respect 
e^u^,'If ijk)t supt^Or, to the stti^er'lirodtrctions of Ae labora¬ 
tory. Previous, however, to ej^n^g the work, ; ^ former 
Experiments were cordfl^y repestol;;^l^ the ^uits were 
Added some new cbmbiimrions, ii^ pallium, 

with iridium, And osmium^ and' kttotly, steel with chro- 
miutn. In this last seri^ of?iexperiments we were particularly 
foitonato, having'by pmricO aet|tured. oonriderable address in 
the limnagement of the iumai^ and <suc6eeded in procuring 
the boi^^fuel for the purpose. Kotwitl^taiMing the many adk 
vaat^s' met irith in the laboratory of the. Boyal lm^tutimij 
the experimriits were frequency rend^od .todioq|B from ^causes 
often unexpected, mad sometimes difficult to overconm 4 among 
these:, the failirre of crucibles was perhaps the'most paTfdexing.^ 
We have never yet foundt a crucible capable of bearing the 
high degree of temperature required to produce the perfect re¬ 
duction of titanium,; indeed, we are rather disposed'to question 
whether this" metal has ever'brim so'reduced: our furnaces are 
equid * (if any are) to produce this Effect^ but hitherto we have 
lailod m>pr()curing a carual^e. ^ ^ . 

The metals that form the most valuable alloys with steel are 
rilvcfr, platiiia, rhodium, iridium and osmium, and palladium; 
^ of these have now been .made In ^the large way, except,,in. 
de^ the ii^t named. ; Palladium has, for very obrions reasons, 
been usedbut sparingly^ four pounds dTsteel, with Tliuth part of 
ptdla^mn^ haveJiowever been foaed at once, and the compound 
» truly Talualde, more especially for making instruments that 
rri^uim.pri^C^ smoothness of edge J' 

We are happy to acknowledge the obligations due from us 
to Ih? . Wollaston,. j^hj^ asastance wri experienced in every . 


stage of ptfr pitogee^, aM.by'^hom we furnished with aJi 
tbb that with a liberality which 

^j^bJ^liisto-tfans^quro^ theJ^pratory of .tbip 

chee^^.to dm,furnato^iltom9^ orc^ steel , 
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In making tlie alloys on a large scale, wc were under the ne¬ 
cessity of removing our operations from London to a steel fur¬ 
nace at Sheffield; and being prevented by otlier avocations 
from giving personal attendance, the superintendence of the 
work was consequently enlisted to an intelligent and confiden¬ 
tial agent Tojbim the steel, together with the alloying tut'tak 
ill tlio exact proportion, and in the most favourable state for the 
purpose, yra& forwarded, with instructions to see the wliole of 
the metals, and nothing else, packed into the crucible, and pl<v 
ce<l in the furnace, to attend to it while there, and to suffer it to 
remain for some considerable time in a state of thin fution, pre¬ 
vious to its being poured out into the mould. The cast ingot 
was next, under the same superintendence, taken to the tilting- 
mill, where it was forged into bars of a comenient si/t', at a 
temperature not higher than just to rendiT the meul sufficiently 
luaileable under the tilt hammer. When relumed to ua, it was 
subjected to examination both mechanical and elumiical, as well 
as eomjxired with the similar products of Uic lalioratory. Fiom 
i|ui external appearance, as well os from the texture ol’ the part 
when broken by the blow of the liainiucr, we were able to fbrm 
a tolerably ctirrect judgment a,B to it^ general nieuts: the hard¬ 
ness, tougluit^ss, and other pro|X'rtics, were farther pro\cd by 
severe trials, allcr being faduonwl into ;)Ome instrument, or 
tool, and pro|)er]y hardened and tempered. 

It would prove tcdioti.s to enter into a detail of experiments 
made in the Boyal Institution; a btief notice of them will at 
present be sufficient After making imitations of various sped- 
raens of rae|teoric iron by fusing together pure iron and nickel, 
in proportions of 3 to 10 per cent, wo attempted making an 
alloy of steel wiiJh silver, but failed, owing to a superabundance 
of the latter metal. It was found, alter very many trials, that 
only the 7 J (,th part of silver would'combine with steel, and 
mate was used a part of the silver was fiinnd in the form of me¬ 
tallic dew lining the top and rides of the cruriUe. The fused 
button itself was a mere mecb^ical mixture of the two metals, 
globules of silver being pressed out of the mas^ by contraction 
in cooling, and more of, these globules being forc^ out by the 
hammer in forging; and,, farther, when the forged ynece was 
examined, by dissecting it with diluted sul{^iiric arid, threads 
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or iSbres of silver were seen mixed with die steel, havii^ some- 
thii^ of the appearance of steel and platina when united by 
* welding: but when the proportion of silver was only part, 
neither dew, globide6» nor fibres appeared, the metels being in 
a^ state of perfect chenuod combihatiion, and the silver could 
only he detected by a delicate test: ! 

With floAma and rhydium^ steel combines in eveiy propor¬ 
tion ; and this appearslalso tp be the case with iridiudi and oh- 
mium: from 1 to 80 per cent* of platina was perfectly com¬ 
bined with steel, in buttons of from 500 td SOOO grains. With 
rhodium»,fr6m 1 to 50 per cent. 'was.successfully' used. Equal 
parts by weight of steel and rbddium, gnve a button, which, 
when polished, exhibited a surface bf' the^most'cqumte beauty: 
the colour of this specimen is the finest inia^nable fo a metallic 
mirror, nor does it famish by long exposum to the atin'ospherc: 
the specific gravit)’- of this beautiful compound is 9.170. The 
same proportion of steel and platina gave it g<Sbd buttdn, but a 
surface highly crystaHine renders it altogether uiifit for a mirrdr- 
In the laboratory we ascertained that, with the exception of sil¬ 
very the best proportiph of the aljoyin^"* metal, when the object 
in view was the improvement of edge-tools, was about ^ \ gth part, 
and in this proportion they have been used in the lar^ way. 
It may be right to notice; that, in fu^ng the metals in the labo¬ 
ratory, no flux whatever was used, nor did the use of any ever 
appear to be required. 

Sflvelr being comparatively of little value with, scmie of the 
alltying metals, we were dispo^ to make trial , with it as the 
first'exp^ment in the lar^! way. 8 lb-of Tery gd>d Indian 
steel was sent to bur agentj andWith it y of pure sil¬ 

ver: a of this was lost pmftg to a defect in the mould; a 
sulficieht quontily was however saved, to satis^ iis as to the 
success of 'the e^riment This, when returned, had the most 
favoui%>le appeai^ce both aa to surface and fracture: it was ' 
harder best casf-sleeli or even 0ian the Indian womizf, 

with ito^ispbsittcm Wimteverto crafek^ citfier under the hammer, br’* 
in hai^kmngL Some #ficle^ for v^ous uies;<haVe been mkdb 
from', 'hllDy; timy prove .% very Superior quality. 


Its 
faeturij of 


i|f;"but;alsd to various descriptions of tools; the 
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ttiiiing addition cdT pHcc cannot 0 {icrato against its very genml 
introdiKition. The silver alloy may be ailvaiitvgeonsly asbd f<tf 
almoift ev«y puqio*© fca: whii^ good is required. 

Our next experiment made hi the large ivay, was with steei 
aadpkttma. lOIb. of the same ateeb i^gth part of pla> 
tina, the lattor in the state produced by headtig tlie ammonht 
muriate in a cirucilde io redness^ was forwarded to our agent, 
with instructious to treat this in the same way as tiie last named 
mctalb. The whole of this was returned in liars remarkable for 
smoodiness of surface and beauty of fracture. Our own obser- 
vadoQ, as well as tliat of die workmen employed to make hroin 
it various articlcB of cutlery, ^as, that tliis alloy, Uiodgh not 
so hard as the former, had considerably more toughn<»!>s 
this property win vender it valuable for every purpose whew* 
tenacity, as well as hardness, U required; neither will the <.x- 
penoe of platina exclude it hxim a pretty general application in 
the arts; its excdlesu'e will* muclf more than repay the extra 
cost. 

The alloys of steel with rhodium liave also liecii made in the 
large way, and ar^ perllsps die most valuable of all j but these, 
however durable, can never, owing to the scarcity of tlie metal, 
be brought into veiy general Use. The comjiound of atfri, iri¬ 
dium and osmium, made in the large way, is also of great value; 
but the some cause, namtdy, the scarcity and difficulty pro- 
curing the metals, will operate against its very general introdue* 
tioiL A sufficient quantity of these metals may perha]:» db- 
tained to coidbine with steel for thb purpose of making emne 
delkate ihstruments, and also as an article*^ of luxury, when 
manufodtLred into rasors. In the mean time we have been en¬ 
abled, repeatedly to mtkt aD theto alloys (that with palladium 
mmepted) in masses of from Slb« to SlOlb. each $ with such libera- 
Hty wean Vre furnished with the metals IVom the source ^^ady 
nanicd. 

A point ai great importance in experiinehts of thi^ Mud was, 
to ascertain whether the products obtmned were exactly such Us 
we wished to produce. For this purpose, a part of each pro¬ 
duct was analysed, and in some .cases die qiiantiiy asoi^nained ; 
but it was not considered necessoiy in every case n> verify the 
quantity by analyris, because^ In all the experiments made in 
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the laboratoi'y, the butten jmxiuced after fusion was weighed.^ 
and if it Mi sbo^ of the weiglit of both metals put into the 
' crucible, it was 'a*cjected as imperfect, and put aside. When 
the button gave-die weight, and on analysis gave pix>ofs of con¬ 
taining the metal put in'to form tbe alloy, and also on being 
forged into a bar and acted on by acids, presented an unilbnn 
surfato, we considered the evidence of its roin|)osition as suffi¬ 
ciently satisfactory. The prottisses of analysis, though simple^ 
we shall briefly state; the inlcwmation may be desirable to ot Ws 
who may be cngiigcsl on similar ex}KrimentS; and, fartlier, may 
unable every one to delect, any attempt at impoation. It wotdd 
be very desirable at present, to p^iSsess a test as simple^ by wtiidi 
wu could distinguish the wodtz, or steel of India, froA that of 
Europe; but this, unfortunately, rec]uiFes a much more diffi¬ 
cult prot'css of analysis* 

To ascertain if platina is in combination with steel, a small 
portion of tlie metal, or sorde lilings taken .from the bar, is to 
be put into dilute 8ul]>huric acid ; there will be rapid action; 
the iron will be ilissolvcd, and a black sediment left, which will 
contain carbon, hydrogen, iron, and platina; the carbon and 
hydrogen are to be burnt ofl*» the small portion of irou sepa¬ 
rated by muriatic acid, and the rcsidium dissolved in a dn^ or 
two of nitro-muriatic acid. If a piece of glass be moistened 
mdf this solution, and then heated by a spirit-lamp and the 
h]ow|npe, the platina is reduced, atid forms a metallic coating 
op the glass. 

In analysing the alloy of »ted and sUver^ it is to be acted on 
by dilute sulphutio acid,> and the powder bdiled in the acid; 
the silver will remain in such a minute state of divisbn, that it 
will require some time to deposit. The powder is then to bo 
boiled in a small portion of strong muriatic acid*; this will dis¬ 
solve the iron and silver, and the latter vdll fall down as a chlo¬ 
ride of silver on dilution with water; or the powder may,he 
dissedved in pure nitric acid, and tested by muriatic arid and 
ammonia. 


* Ai t hft wgb it |ei 9 gppdratly received opinion that mmifiu'c edd doiee not act 
on silver, yet that ia not the ease; pure nonuriatio acid dissolves a small iiottion of 
silver very readily. 



356 


Hr Suxiidrt and Mr Faraday 

f 

The alloy of ateel and pallochum, acieci on by dilute 8iil()hu> 
lie aoid, and boiled in that acid, left a }>owdcrt winch, when the 
charcoal was burnt from it, and the iron partly separated by* 
cold nmiiatic acid, gave on aolmion in hot muriatic acid, or in 
nitrojnumtic acid, a muriate of palladium. The solution, ^hen 
precipitated pru&date of mercury, gave prusdate of palla¬ 
dium and a glass plain moistened with it and heated tt> red¬ 
ness, became coated witlt metallic palladium. 

The reaiduum of the rhodium alloy obtained by boilmg in 
diluted sulphuric a3s.d, had the combustible matter burnt off‘, 
and the powder digested m hot muxiatie add : this removed the 
iroli i and by Jong digestion in nitro-muiiatic add, a Umriate of' 
rhodium was formed, disluiguislihble by its cdour, and by Uic 
liiple salt it flammed with muriate of soda. 

To analyse tlie compound of sied with trhUwni and oemhmf, 
the alloy should be acted on by dilute sulphuric add, and the 
residium boiled in tjbe acid: the pftwder left, is to be collected 
and heated with caustic swla in a siUer crucible to dull redness 
for a quarter of on hour, tlic whole to be mixed with water, and 
having hod excess 6C sulphuric acid added, it is to be distilled, 
and that which pafe.ses over condensed in a flask ; it will be a 
solution of oxide of osmium; will have the peculiar smell lie- 
longing to that substance, and will gi\e a blue precipitate with 
dneture of galls. The {loition in the retort being then piA*ed 
out, tbc insoluble part is to be washed in repeated portions of 
water, and then being flrst slightly acted on by muriatic mid, 
to remove the iron, is to bo treated with nitro-mutiatic acid, 
which will give a muriate of iridium. • 

In the** analyses, on experienced eye wUl frequently perceive, 
cn the flrst action of the arid, tbc presence of the alloying metal. 
When this is platina, gefld, or silver, a iilm of the metal is quick¬ 
ly formed on the surface of the acid. 

Of alloys of platina, palladium, liiduium, and iridium*and os- 
uiiutn, a ready test is oflered wheu iUe point is not to a.aaeitain 
what the metal is, but merely whether it be present or net Fbr 
tills purpose, we ha\e only to compare the action of the same 
arid <ni the allo^ and on a pie^c of fflteel; die increased action 
on Uie alloy immediately indicates the presence of the metal; 
and by the difference of action, which, on experience, is found 
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to be produced wiili the different metals, a judj^ment may be 
formed even of th^particular one present. 

The order in which the different, alloys stand wiih regard to 
this action, is as follows: steel, cromium altoy, silver alloy, gold 
alloy, nickel alloy, rhodium alloy, iridium and osmium alloy, 
palLadium alloy, plafina alloy. With similar acid the action on 
thh pure ^el was scarcely perceptible; the silver alloy gave 
very little gas, nor was tlie gold much acted on. All the others 
gave gas copiously, but the platina alloy in most abundance. 

In connection with the analysis of these alloys, tlicre are sonu‘ 
very interesting facts to be observed during the action of acids 
on them^ and perhaps none of the^ are more striking than those 
last referred to. When the alloys are immersed in dilut€»l acid, 
the peculiar properties which some of them exhibit, not only 
mark and distinguish them from common steel, and from each 
other, but also give rise t(> some considerations on the state of 
particles of matter of difterenf kinds, Avhen in intimate mixture 
or in combination, which may lead to clearer and more perfect 
ideas on this subject. 

If two piece.s, one of steel, and one of steel alloyed with plati¬ 
na, lie immersed in weak sulphuric acid, the alloy will be imme¬ 
diately acted on with great rapidity and the evolution of much gas, 
and ivill shortly Ixj dissolved, whilst the steel ’will be scarcely at 
all afilcted. In tliis case, it is hardly possible to com})aro tlie 
strength of the two actions. If the gas be collectt»d from the 
alloy and from the steel for ecjual intervals of time, the hrst por¬ 
tions will surpa^ the second some hundreds of times. 

A very small qutftitity of platina alloyed with steel, confers 
this property on it: ^05 increased the action considerably; 
with and it was powerful; with 10 per cent, of platina 
it acted, but not with much power; with 50 percent, the action 
was not more than with steel alone; and an alloy of 90 platina 
with 210 steel, was not affected by the acid. 

The actitin other acids on these alloys, is similar to that of 
sulphuric acid, and is such as would be anticipated : dilute mu'* 
riatic acid, phosphoric acid, and even oxalic acid, acteef on the 
platina alloy .with the liberation of more gas than from the zinc; 
and tartaric acid and acsetic acid rapidly distolvcid it. In this 
VOL. vxi, 2JO. 14. OCT- 1822. • A a 



258 Mr Slodart and Mr Faraday 

way chalybeate solutions, containing small portions of protoxide 
of iron, may be readily obtained. 

The cause of the increased action of acids on this and aimlaf 
alloys, is, as the President of this Sod^ty suggested to us, pro¬ 
bably ele^cal. It may be conddered as occadoncd by tlie al¬ 
loying metal existing in such a, state in the mass, that its poi'd* 
cles ft)rm voltaic qominnadons with the pMticIes of stcelfi cither 
directly, or by producing a debiiite alloy, which, is. diffused 
through the rest ol* die steel; in which case, the whole mass 
would .be a. senes of such voltaic combinadons ; or it may be oc¬ 
casioned by the libcradcm,,!OTi the first action of the acid, of juir- 
dcles which, if not pure pkdna, contain, as has been shewn, a 
very large proportion of tliat metal, and which, being in close 
contact with the rest of the mass, form voltaic combinations with 
it in a very active state: or, in the third place, it may result 
from die iron, being mechanically divided by the platina, so that 
its particles are more readily attacked by the acid, analogous to 
the case of proto-sulphuret of iron. 

Although we |^e not been able to prove by such experi¬ 
ments, as may lie considered strictly derisive, to which of these 
causes the action is owing, or how much is due Ui my of them, 
yet we do not hesitate to considcar the second as almost entirely, 
if not quite, the one that is active. The reasons which induce 
us to suppose diis to be the true cause of the action, radicr than 
any peculiar and previous arrangement of the particles of steel 
and platina, or than the state of division of the steel, aie, that 
the two metals combii^ in every proportion we have tried, and 
do not, in any case, exhibit evidences of separation between 
them, fftce tho^, for instance, which steel and silver exhibit; 
that when, instead of an acid, weaker agents are used, thf alloy 
does ^ not seem to act with tliem as if it vas a series of in- 
fmhriy minute voltaic combinations of steel and platina, but ex¬ 
actly as steel alone would do ; that the mass does not render 
platina;wire more i^gative than .^el, as h probably In the third 
ca^ would do; th^ it does not rust niore rapidly in a damp at- 
mo^hcre; and that when saline solutions, as. muriate 

of soda, &G., no action takes place between fhem. * In such 
cases it acts just like stedi; and no ag^t. that ,we have as yet 
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tried, has produced voltaic action that not first able to set 
a portion of the jplatina free by dissolving out the iron. 

Other interesthig' phenomena exhibiti^ by the action of acids 
on th^ steels, are the difiercnces produced when they are hard 
and when soft. Mr Bahael, in his interesting paper tin the me- 
c^tanical structure of iron, published in the Joum^ of Science, 
has rOinarked, that pieces of hard and soft steel bdng placed in 
muriatic add, tile first required fivefold the time of the latter 
to saturate the acid; and that i^eh its surface was examihed, 
it was covered with small cavities like worm-eaten wood, and 
was compact and not at all sbiated, and that the latter presented 
a fibrous and wavy texture.' ' ' " 

The properties of the platina ‘alloy, hav(6 enabled us to ob¬ 
serve other differences between hard and soft steel equally sink¬ 
ing. When two portions of the platina alloy, one liard and one 
soft, are put into the same diluted sulphuric add, and suffered 
to remain for a few hours, then taken out and examined, the 
hard piece presents a covering of a metallic black carbonaceous 
powder, and the surface is gEmerally slightly fibrous; but the soft 
piece, off examination, is found to he covered with a thick coat 
of ^ey metallic plumbaginous matta*, soft to the touchj and 
which.'may be cut with a knife, and its quantity seven or eight 
times that of the pow'der cm the hard piece : it does not appear 
as if it contained any free charcoiU, but conddorably resembles 
the plumliaginous powder Mr Banlel describes as obtained by 
the action of acid on cast iron. ' 

same difference is observed if pore steel be used, but it is 
not so striking; because, beihg much less rapidly attacked by 
the add, it has to remain longer in it, and the powder produced 
is stiff farther acted on. 


TElte powder procured from the soft steel or alloy in thm ex¬ 
periments, wfi^ it has not remained long in the acid, exactly 
resembles fitiely i£vided plumbago, and "appears to be a carbu¬ 
ret bfirci^ add probabiof die aUoying metal also. It is not 
acted oh by water, but'in the air the iron oxidates an(| discol¬ 
ours'the substan<». W^en it reniainis long in fbc acid, or b 
boiled in it, it is reduced to the same state as the powder from 
the hard steel or alloy. ‘ , ' 
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Whon any of €ieae residua ure b*^ed in diluted sulphuric or 

muriatic add, protoxide of iron is distolved, ai:d a black powder 

rnnaiQB unaltemble by the farther action of the add. It is ap. 

{wrently in gi*eater quantity from the alloys than from puie steely 

and when washed, dried, and heated to or 400" in the dr, 

' - . . . 
bums,like pyrophorus*.with much fume; or if lighted, burns 

like bitumen, and with a bright dame: the residuum is protox* 
ide of iron, and the alloying metal. Hence, during the action 
of the acid on die steel, a portion of hydrogen enters into com- 
bindtion with part of the oictai and the charcoal, and forms an 
inOamtoablc compound not acted upon by the acid. 

Some sti'ikiBg dRxds are produced by die action of nitric acid 
on tlicse ixnyders.-' If that from pure steel lx? taken, it is eutiiv- 
Jy dissolved ; and sucli is also the case if' the jxiwder lie taken 
fhmi an alloy, the metal oi' which is soluble in nitiic acid; but 
if the powder is from an alloy, the metal of which is not soluble 
in nitric add, then a black residunni is left not touched by the 
acid; and which, when washed and carefully dried, is found, 
when heated, to be deflagrating; and with some of the metals, 

* when carefully prepared, strongly explosive. 

The fulminating preparation obtained from the jdatina alloy, 
when dissolved in nitfo-muriatic arid, gave a solution contain¬ 
ing much platina, and very little iron. When a little of it was 
wrap}>ed in foil mid heated, it exploried with much force, tear¬ 
ing open the fril, and evrivhig a faint light. When dropped on 
tlie surface of heated mercury; it exploded readily at 400" of 
Fahredbrit, but with difliculty at 370". When its temperature 
was raised slowly, it did not explode, but was decomposed quiet¬ 
ly. wiUn detonated in tlie bottom of a hot glass tube, much 
watcrand fume were given off, mid the residuum oollectqd was 
metallic platina, with a very little iron and charcoal. We axe tm- 
certaih hm«' far this Reparation resembles the fulofiinating platina 
of SfrEnMiTiJO Daviri- ' 

In thi^ alloys of steri the dilFerences of sperifle gravity are 
not groat, tMiid probably, be in part referted to the dehser 
state of the metals from mote t)r«le^ hammering; at the same 
lime It mayirn observed,, that they are hriirly in the order of the 
trifle gravities of the respective alloying metals* 
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TliiC alloys of st^l with gold, tin, copper, shd diromium, wc 
Imvc not attempted in tlie large way. In the lab^atory, e^eel 
and gidd were combined in various proportions; none of the re¬ 
sults were so promising as the alloya already named, nor did di¬ 
ther tin or copper, as far as we could judge, at all improve steel. 
With titaraum we failed, owing to the imperfection of crucibles. 
In one' instance, in which the fused button gave a fine damask 
surface, we were disposed to attribute the appearance to the pre- 
Bcn<je of titanium; but in this we were mistaken; the fact was, 
we had unintentionally made wootz. The button, by analy^, 
gave a little silex and alumine, but not an atmn of titanium; 
menachanite, in a particular state of preparation, was used: this 
might possibly contain tine earths or their bases, or they may 
have formed a part, of the crucible. 

M. Berthier, who first made the alloy of steel and chromiinn*, 
speaks very favourably of it. We have made only two experi¬ 
ments. 1 dOO grains of steel, with IC of pure chnane, were pack¬ 
ed into one of the Ix^t crucibles, anti placed in an excellent blast 
furnace: the metals werti fused, and kept in tliat state for some 
time. The fused button proved good and forged well: although 
hard, it showetl no disposition to crack. The surface being 
brightened, and slightly acted on ,by dilute sulphuric acid, ex¬ 
hibited a crystalline appearance; the crystals being elongated 
by forging, and the surface t^ain polished, gave, by dilute acid, 
a very lieauuful damask. Again, 1600 grains of steel, with 4B 
of pure chrome, were fused; this gave a button c<»iKsiderabJy 
harder than the former. This, too, was as malleable as pure 
iron, and also gave a very fine damask. Here a phenomenon 
rather curious was oljserved: the damask was removed by polish¬ 
ing, and restored by heat without the use of any acid. The da¬ 
masked surface, now aifourt'd by oxidation, had a very mjvel 
appearaofK!: the beauty Was heightened by heating the metal in 
a way to exhibit all the colours caused by oxidation, from pale 
straw to Wue, or fired* djout 430® to 600” of Fahremheit. The 
blade of a sabre, or some such instrument, made frean thifs alloy, 
and treated in this way, would asswrtdly be beautiful, whatever 
its other-properties might be; for of the value of the chrome al- 


* Annales de €hlmic, xvii. 5.5? 
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loy for ccJgc toolil we are not picpared to speak, not having 
made trial of its cutting powers. The sabrfi^ blade thus ec^our^^ 
ed, #ould amount to a. proof of its being well tempered; the 
blue black would indicate the temper of a watch spring, while 
tlic straw-colour towwds thiie edge would announce the requisite 
degree of hardness. ‘ It , is confessed, that the operation of t^n- 
pering any blade of considerable length in this way, i!^uld be 
attended with some difficulty, « " 

In the account now given of die different alloys, only one 
triple compound is noticed, namely, steel, iridium, and osmium; 
but this part of the subject certainly merits farther investigation, 
offering a wide and interesting field of research. Some attempts 
to form other combinations of this description proved encour¬ 
aging ; but we were prevented, at the time, by various other avo¬ 
cations, from bestowing on them tliat attention and labour they 
seemed so well to deserve *. ^ 

It is a euridus fact, that when pure iron is substituted for 
steel, the alloys so formed arc much less subject to oxidation. 
3 per cent, of iridipm and osmium fused with some pure iron, 
gave a button, which, when forged^ and polished, vras ex]X)sed, 
with many other pieces of iron, steel, and alloys, to a moist at¬ 
mosphere : it was the last of all showing any rust. The a^lour 
of this comjxjund was distinctly blue; it had the property of l)e- 
coming harder, when heated to redness and quenched in a cold 
fluid. On observing this stocUike character, we suspected the 
presence of carbon ; none, however, was found, although care¬ 
fully looked for. It is not improbable that there may be other 
bodies, besides charcoal, capable of giving to iron the properties 
of steel; and thotJgh we^^nnot agree with M. Bousangault ■f, 
when ho would replace carbon in steel by silica or its base, we 
think his experiments ^y interesting on this point, winch is 
worthy of farther examhiation. 

We are not informed as to wlmt extent these allqjrs, or any 
of them, have been made at hcane, w to what uses they have 
been jappUed: their more general introduction in manufacture 

________ 

. i 

* It is our intention to cnntitioe these experiments at every Qpportonity; but 
they are lalwrious, and require much tiiiftc and patience, 
t Annates de/3iintiet xvi. 1. 
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of cutlery would ashurcdly add to the value, and conwjquontly 
to the extension «f that branch of trade. There are various 
other iui|>ortant uses to which the alloys of sUh;! may advanta- 
j^eously be applied. If our information be correct, the alloy of 
silver, as wtdl as that of platiua, has been, to some considerable 
extent, in use at his Majesty’s* luiut. We do know, that se¬ 
veral iX the alloys have been diligently and sue ccssfully made 
on the (\)ntiuent, very good specimens of some of them having 
been lianded to us; and we are proud of tbeae testimonies of the 
utility of our endeavours. 

To succevd iu making and extending the application of these 
new compounds, a considerable degree of faithful and diligent 
attention will lie required on the part of the operators. The 
purity of the metals iiiteruled to Ibrm the conqiound is essential; 
the jierfect and complete fusion of Iwth must, in ever} case, he 
asc'crtained : it is iartlier requisite, that die im tals lie kept for 
some eonsidenible time in the*state of thin faslbn; after easting, 
the forging is with equal care to b<* attended to; the inetai 
must, on no account, be overheated; and this is more pardeii- 
larly to be attended to, v hen the alloying metal is fusible at a 
low tciuixjraturo, as silver- The same care is to be observed in 
hardening : tlie article is to be brought to a cherry-red colour, 
and then iustantly (juoiclied in the cold fluid. 

In temjiering, wliieh is best pt'rformed in n inetallir bath j>ro- 
pcrly constructed, the bath will require to lie heated for the re- 
e<pcctive aUoyj>, from al)uut 70“* to IdO'" of J^’ahrcnhcil above the 
point of temjjerature required for the liest cust-stcel. We would 
farilier recomraerfd, that this*act of tempering be pt‘t formed 
twice; that is, at the usual lime before grinding, and'again just 
before the Iasi polish is given to the blade. This second tem¬ 
pering may perhaps appear su|x'rQuous, but uj)on trial its uti¬ 
lity will be readily admitted. We were led to adopt the prai^ 
ticc by analogy, when considering the pn)ecss of making and 
tieni|)ering watch springs. 
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Art. XXV.—//wfery of Meehmkul Invcn^ms and Processes^, 

hi fhc ArU, 

1. The llc'v. Mr Cjicil’s Machine, in which llyArogcn Gas 
is titc Moving Power, 

T “ * V ’ 

AN Uu ht*eond pai-t of tlie jSrst volume of tlie Ttansaciions of 

the Cambridge Phihsojihiral iSm kty, there is a |>ajx;r “ On the 
Application of Hydrogen Ga^* to ])roduce a Moving Power," 
with a desenption of a machine in which it may be employed. 

'I'he general principle seems to be, that a mixture o(‘ one por¬ 
tion of hydrogen gaa, with tno and a half jiortions of common 
jiir, on l«‘ing exploded, will expand to three times its b»ilk, and 
llK't) instantly collapse to one-sixth of its original volume. If, 
tlieretore, a cylindric vessel bo provided, se})arated at one-third 
of its length intij two portions, ^ly a vahe moAiiig round an 
axis in the line of its diameter (commonly called a throttlc- 
vaKe); if there bo a solid piston in the shorter portion, and if, 
at th(‘ extremity oOthe longer jKirtion, there bi‘ a li^ht valve 
opening easily outward, then, supjiosing the ihrottle-Aalvc shut, 
ami the piston close down to it, if the piston be drawn up, and 
the mixlnre of air and hydrogen be allowed to flow in to supply 
the space left by it, until it reacli the end of its stroke, if at tliis 
time the mi1\c be opened, and at the same time a jet of flame be 
made to communicate witli the gaseous mixture (by a touch- 
luile m Uie side of the eylindi'r), then an explosion will take 
pltu*e, w'liich will drive out the wmmon air fi^om the larger ])or- 
tion of the cylinder by the end valve, which wUl clap to on tlio 
coudcnstilion taking plaic, and the pressure of the atmosphere 
into the rare medium now in the <'yliiider, will force down the 
piston until it iraches nearly tt> tlie middle valve, wlien tlie ga.s 
again admitted, the middle valve clo.scxl, and the cud one 
opened: the ascent of the piston must be operatetl by the iner- 
t'm of a fly-wheel, put into motion by the downward stroke. 

This ib iiomcwhat like the process which goe»on in a Newetnuen^s 
engine. The atmosphere is the moving power in both, and the 
steam and cold w-ater jet in the one, perfonn the same oflBccs as 
'he hydrogen and ji’t of flame in the other. 
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It will be observed, tiiat no advanu^ is talcen of the cxpnn- 
fuve force of the esfilc^on, except to drive away the common air 
Snm the lower part of the cylinder. The construction ctf such 
machines admits of endless modificatbns; hut the expence of the 
hydrogen gas appears to be a prohibition to its mnplc^ent, ex- 

c^t in some rare situations. 

> * 

S. Account of Mr BaUTs Steam Paasage^Boai for the AUoa 

Ferry. ^ , 

We have mucli pleasure in laying before our readers the fpl- 
lowing account of a very excellent Steam Passage-Boat, which has 
been proposed by Mr Bald, for facilitating the transat of passen¬ 
gers, cattle and carriages, over the river Forth, at Alloa Ferry *. 
The plan displays much ingenuity and knowledge, and w'ill, we 
doubt not, be followed at many other fen’ies. 

“ The passage-boat is represented in Plate V. Figs. % and 3., 
where, 

A.B.C.D. Are areas where cattle stand. 

E.F.G.II. Areas conmxjting the wings where carriages stand, 
with horses attached. 

I.K.L.M. Poops for helmsman, and cabin for passengers. 

N. Paddles. 

O. Cylinder of steam-engine. 

P. P. Chimneys. 

Q. Q. Boilers. 

B.. CoaUiousc. 

S. Festoon chains to hook and unhook rimilar chains, 

^ and keep the cattle w'ithin the ^platforms 

A.B.C.D. 

T. The wings. 

tr. Folding guard Ixiards. 

The extreme length of the boat upon deck to be *l)out 3^ feet, 
Breadth over all upon d«jk, - - 20 feet 

Addidmial for two wings five feet each, - 10 , 

Brendth over wings, - - - —. 30 

• Mr Bennie estimated the expence of a bridge at L. 60,000. The .breadth of 
the rivet is 570 yards. * ^ 
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The Rpaceforen^e inceotre c^boat, . » IT ,. 
Pkt&pm for cjfttle, &c. at oniS end^-. - - 20 

Pktfijuns for cattle, 8ec. at the oto* end,. - 20 

Poop or cabin at the one end, - - 12:6 in. 

Do. at other eodj' - - , : , , «v 12^6 

The bottom of the twait to be quite flat, without a IteeL THie 
fades to be at right ahgl^ to the bottom. 

Hie framing to be of oak or beech floors, with oak or larch 
wood knees. 

The. bottom deals to lie of beech, with beech bilge planks 
eighteen inches up the side; 

The rest of the plank and deck to be of red pine-wood. Eadi 
end of the boat to be formed alike, after the scow-form, witli a 
rudder at liotii ends, so that the boat never requires to he turn¬ 
ed, and the rudders so contrived as to be easily drawn up clear 
’ of the water. As it is found that horses, in particular those 
which are high bred, are very restive when they go on deal 
boards, it is projxised to obviate this incoriveniency, % covering 
the whole of the platforms and wings opposite to them, with old 
junk, which will be soft and yielding, somewhat like a common 
road. 

By this arrangement, four chaises, with their horses attached, 
or as many carriers'’ carts, widi their loading, can be taken upon 
the platforms at once. 

The passengers can have accommodation either in the poops 
or on the win^, as they may thoose;- the entiy to the poops'or 
cabins being by the side. ^ - 

The depth of the boat to be 4 feet, and at the poop nrsd en- 
l^ne-house, 8 feet. When tlie boat is fully loaded, it is thought 
she will only draw about 2 feel water. The deck of the plat- 
fbnns to be placed at 2 feet 6 inch^ from the bottom d^Hhe 
boat, with folding down guard-boards, 18 inches deep, divided 
iengthwayslnlo two ^ual spaced and folding,upon a standwn in 
the middle qf the spade. Htese gua;^-bo^ds fold^ddwn tipon 
the pieri, when cattle at' darriages are going ouj of (he boat, ai^ 
may be made 3 feet in depth, if this'is thought an improvement. 

When cattle are carrying over, they are, to he ebnSn^'within 
the breadth of the boat ; tliat is,,they arc not to stand li^n the 
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wings. They will therefwe be ooii6nied to thu^ space^ by three 
tier of dbaiiis, which book and at pleasure; and 

lar sist of chains ai« stretched in the Ime of the wings aknlg the 
side of the pktfonnS) as represented in the drawing. 

With regard to the power of the i^am-enginej it must be 
kejrt in view, that the ra%of the tideat tjhis Ferry, in particular 
the ehb at the South Fi&r, is uncommonly rapid; and this, 
when mded by die strong' prevailing south-west wind jh the di¬ 
rect line of the Pier, evidently requires con^derable power to 
propel sqkrge a . boat with her loading. On the other hand, 
tljc boat being flat-bottomed, Mithout a keel, and drawing only 
^ feet water, the resistance of tlie water is very little, cmnparcd 
with oUrer steam-boats. 

Mr Napier is of opinion, that an engine of twelve liork^s 
power will be quite suflicient,; but, in order to remove cv'cry 
dubiety about making tlie passage in all weathers, an engine of, 
sixteen or eighteen horses pdwer may be ad<}ptcd, 

Mr Napier proposed that the engine should be constructed 
with the engine-beam workhig over the cylinder; but, in order 
to throw the centre of gravity as near the bottqra of the Ixiat as 
possible, I think it would lie preferable to have two beams placed 
near the bottom of the condensing cistern, after the manner of 
tliosc in the Morning Star Steam-boat of Alloa. 

With regard to the expence of a boat with an engine of 
twfilve horses power, Mr Napier estimates that it will msl 
I*. 1^0 f and for every additional horse’s piwer from L. 40 to 
L.50 more. 

Frmn the construction lof die boat, it is probable, that,^ when 
• heavy loaded cart is resting ujion the wings, eilhe? in gmng in 
or out of the boat, she may^becl ccmsidcrably with the weight; 
and, wlien die carts, with their loadings, are in their position, 
the boat may not float upon a horizontal floor. To obviate this, 
I pto^se that an iron rmlway be laid across the boat, upon 
ea^ pqpp next the platform 4 upon which railway, two wheel- 
^ ed carriages, or trucks, may be pli^ed, with about a ton of iron 
, each. The^ can, with the greatest case, be moved from^side 
to ride, to produce,an equipmse, and firmly sccureil at any par- 
ticul^ point • 
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From the hefti^ timing ehb^tidet asd the prevailing 
scuthowesteHy vrinds^ a diiicn]^y oefesurs^ in stseh cases, in laymg 
the boat safely along^e of the l^th Piear* To obviate this, I 
propose that there be placed twodat mooring buoys, in a line 
viith the South Her, and at such distance from each ’Other as 
may best writ the ebb-tide. Tb^ bu^s mH float horizontally; 
and, from the centre, there will be a strong upright irotf roil of 
^ut jPO fetH; in height, with an eye or ring at top. From each 
oi these rings a strong chain will proceed to the pier, hung in a 
festoon forni, with some spare chain lying upon the Piw. 

During tlie first run of the ebb, die kiwei* chaan will be al¬ 
lowed to go down to tlie bottom of the water, tliat the boat may 
pass over it. The boat will then be directed to the upper buoy, 
when, the steam-en^e bring stopped, the boatmen will take a 
turn of the chain round one of the timber heads, and.ease it off, 
till she fall slowly alongside of the Pier. This will prevent all 
injury arising from sudden concusi^on against the masonry. At 
half ebb the other ebrin will be used in a similar manner. 


These mooring-buoys will also be of use in swinging the boat 
clear of the Pier, during the heavy run of the ebb-tide. 

There is an obstruction of a formidable nature, regarding the 
passage being made during winter, in long laid continued severe 
frost, when the river is often covered from side to ride vdth large 
floating shoals of icc. To obviate this, I would propose that 
the sides of the boat should be sheathed with sheet-iron, such as 


is usetl for the ke*boatsof the Fortli and Clyde Canal.; that^the 
paddleJioards should l]« of strong iron in place of wood; and 
that at each end of the boat there shcaild be abumber of stamp- 
ers to be ^wrought by the rii^ne. These, I am of opimqn, 
would earily and completely break the ice; and the powri* of 
the en^c would p^pel the! boat, so as to make ‘die pas^^ ^ [ 
nerrily'ai all tinies^ /' 'V, 

If, however, it shall happen, that, djurjng Very sevWe slorms 
ofeoniihu^ frosL a passage cannot he effected by dils hieans, 

-S'"' ■■ 'J T'"'"' ' '' ''Vi* *' •' * 'it'' 

passa^ can be made always at high-water, as at uns tam^ ml 


UW AW 


I conclude that this of forcing a pass^ during 

tinuanco of the icc, upon the titer; may W dieted hy Uie ^ipeans 



Mr Harford'i Jtnpmptnien^ m JPztddlkig Fttmam. 009 ^ 

propoSed/Tjceaute we know that tke iee4x)at upon the great W 
ml before iaaentjop«d# with the power of a few horses, breaks the- 
very solid ice of tlie caiial, where it forms a firm compact dieefe 
ihan bank to baink. i " r . 

I need not* eater upon all tlie various advantages ^liieh will 
ai^ from the establishment of this steahv^lxxit: they ore obvious 
to evca-y one who is acquainted with this district of country* , At 
present I cannot give an exact account of the distance wlfich will 
be saved in travelling by this route from Perth to Glasgow: 
The road, however, will be eliortcned at least from twelve to fif¬ 
teen miles, wliich is of* great importaftce to travellers. 

. According to my view, llie steam^boat wili |^y summer and 
winter, from niornitig light\il] dusk ; the Small boats and crew 
being always ready for crossing the river dxtrmg the night, in 
case ol* cinergeivy, or during the repairs of the engine iu tlw 
tla5'. ’ . 

I estimate the weekly fexixmce of the steaimboat to be as fi>l- 
lows: 

'i' Eiigittocr, - - ;■ - I.. 1 ’ I 0 ' 

, Futw txMtixien 7 days, at 2s. ^ . . 3 10 0 

No firetnan. - 

Total wages, - * - L. 4110 ' 

r'oalif, 2 toas prr day, at Su., - • 440 '' 

Tallow, oil, &«. pa- weelc^ ' - - ISO 


Expcnco per u'«ek, 


t.lO 0 0’ 


Mr HAKFOBn'’s ImpriwemtnU on Pudd^tt^ Furnaces. 

In that departuient of the manufacture of iron called jntdr. 
d/lag, eastciron bottoms of floors have licen generally employed, 
but as these bottoms decay rapidly, wid as it has bk*n found 
that die iron slag, scoria or sand, which are employed to defend 
th^bdttmhs from injury, impart impurities to the iron, Mf Har¬ 
ford has adopted the following mode of rendering tiiem durable, 
which he, has secur^ by patent. He iqifeads over the cast-irem 
bottoms a qu^tity of charccal, reduced to pow'tlef, which hMnng 
a bad coiniuctof of heat jirhtects the bast-iron floors better than 
any other substance, from the intense heat which is required iit 
tlw^ fiirwes* This wy simple coi.trivance is said to produce 
iron of a very superior quality. _ 
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4 Descrip^^ J^uctiMni^Jer^r compyaHng (he dui^k^ 


of dijfermi Mek^. By M, &£GNifi;Rr , #> 

Tills instrument, whidi U represented i» Plate V. Fig. 4, is 
intended for ascertaining and compiling the ductility cf diflfer- 
ent fusible metals, as J^id, It contists dliammer, 

AB,*inade of iron, andmoTing round a' hcsrizontal axje B/ a 
wc^en quadrant fixed in the wooden frame EF, and a 
plate of iron C, on which is fixed the boll of lead or tin. The 
lead or tin is fused into regular balls, about 10 millimetres in 
diameter, and each ball is Imd upon tlie centre of several con¬ 
centric circles engraven on the iron plate. The hammer AB is 
thc^n raised to the 60th degree <4 *he arc MN, and is allow¬ 
ed to descend u]K>n the balls. By successive blows, the balls 
are enlarged to carctikK discs, SO niiUiraetres in diameter, and 
the number of blows necessary for tliis puipose'will ^ve a mea¬ 
sure of the comp^ative ductililiosp the .following are some of the 
results obtained by M.'Kegmer: 

‘" Blows of the liammer. 

Old lead mneltod' 10 tiaaes, ... . 10 ' 

New lead W. Blackett, - - - 11 

1 ) 0 .' ofCaldcbek, ‘ . . 12 

l.ead containing a teath iMurt of idne, . - - 14 

Tin of CorawoU, - - ,40 


See tlie Amtdks deS- Mines^ tom. vii, p, 13. . 

5. On the Fithrication of 4etificial Pastes m Tmitatmi (f Pre¬ 
cis Stones. By M. Boualt Wielani)'. 

A prize having been offered by the Society for the £n<k>u- 
ragement of the Alis in France for the best memoir on the sub¬ 
ject, it w^ decreed to M. D. Wieland. .. * 

The base of all these imitations is Strass,^, or White Crystid. 
The materials employed are melted in Hessian crudblcs, and a 
{)orcelain furnace, or, what is j^fenable, a potter’s ftimoce is 
afterwards used. Tine 'more tranquil ^d prolonged that the 
fusbn is, the more, hardness and beauty does the sttass acquire. 
Strass:'^Thc following three mixtures give a very fine strass; 


Bark Crjnsttii' 

0.518 

aaiTo 

0.300 

Niimiun,', 

'0.4S0/ 



Potash, pBW?, ; * - 

0.170 


bo.'mSc ^' 

t Hi. V 

Borax, , - ’ - ) 

;;0.Cf8l 

. , ftosoa.; '. 

. a030 , / 

Arsenic, oxide of, , « 

aooi 

o.qpos 



1,000 

1.0000 * 

, 1.000 



M, Wielan4 on FaMcatim qfJrii^iai Pastes STl . 

M. Lan^on recommends the following mixture for a pure 
stress; , 

• l,ithargo, - - 0.540 

tV^hite • . 0.400 

White Tortar, pr PotAbh, 0.Q54 

Topaz .—The imitation of topaz is diHicuIt. It passes from 
the white of strass to sulphup-yellow, violet and red purple, ac¬ 
cording to ciicumstona^ which are not determined. The fol¬ 
lowing are two of M. Wieland’s reci|x;8; 


White Straf><i, 

U.95S16 

0.99 

Glasx of Antimony, 

0.04089 

9 

Pttiltlt* ot Cobiiui, 

0.00095 


Oxide of Iipn, 


0.01 


1.00000 

1.00 


These inixUin*s i»oineUmes yield an o].)a(.j[UC mass, translucciU at 
the edges, and of a red colour in thin plates. By mixing it with 
eight times Hs w^cight of strass, and keeping the mixture in fu¬ 
sion for thirty hours in a jxitter’s furnace, the result is a fine 
yellow'i&h cr\ .stal. This crystal rt'-nieltcd by tlie blowpipe, pro- 
duces the fincbt iniitutiou of eastern Huhif. 

Rufp ,—A rub;y less beautiful, and of a different tint, may 
be made thus: 

* Stra-is, - 0.9755 

Oiude of Manganese, 0.0245 

1.0000 

This pasU' k very camly made; and that which 
approaches the nearest to the mineral is the ibllomng: 

Stress, - 0.9S743 

txWn Oxide of Copper, 0.01200 

Oxide of Chrome, - 0.00057 

1.00000 

The following is M. Lancon’s redpo for emerald: 

Strass, - 0.9905 

Acetate of Copper, 0.00S0 

Pemide of Iron, - 0.0010 

1.0000 

Pcridxit.^'Bj^ augmenting the proptartion of oxide of cbrcKQc 
and oxide of copper in the first compoiiition of emerald, and 
adding oxide hf iron, we may vary the green shades, and imi¬ 
tate the peridot and deep coloured emcralff. 
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S&ppUre.’^Uhe coin|x)»tion for this paste is^ 

fitnus, very white, « 0.9§S5 

Oude of Cubiilt, very puie, 0.0145 

1.0000 

Ttiis mixture must be put into a Hcsfdon crucible, carefully 
^ lutedj and remain thirty hours in the tire. If the ]>roccss^is 
well conducted, the result mil be a very hard glass, without 
bubbles. 

Anicthyst, —Very deep amethyst may Iw obtaincnl M'idi 


Strain, - - 0«0870 

Oxide of Manganese, 0.0078 

Oxide of Cobalt, > 0.0050 

Piti|de of CassitiB, > 0.0008 


1.0000 

M. Luiii^'on uses, 

Straps, - ' - 0.0977 

Oxide of Manganese^ 0.0083 

Oxide of Cobalt, - 0.0001 

1.0000 

Utryl Of Aqitan^rinc is made with 

Slrass, - - a9986 

GlatM of Antimony, 0.0070 

Oxide of Cobalt, . aU(H)i< 

1.0000 


Sjfrian Gamn(.<—This paste is used for small jewels, aud is 
made with 

StraM, <• » 0.6G30 

Giasa of Antimony, 0.3380 

Porple of Cassiae, • 0,002*^ 

Oxide of Mai^gaoese, Oj0085 

1.0000 

la the fabripation of the pastes, many precautions are neces-^ 
sory, which can be learned only by experience. The matorials 
should in genera) be carefully pulverised. The mixtures should 
l>e properly rifted, and the same sieve should not be used for 
different comporitions. In order to obtain tlic glass well melted, 
and homogeneous, and without strise and bubbles, materials of 
great purity must be employed ;-^hey must be mix^ ip a state 
of extrente tenuity ;«i»the best crucibies must be usedthe fire 



New Bhwkig-Machhe. * 

must be graduated^ amd kept equal to the maitimum tmpera- 
lure,—and the mass must be left iu the fire from 24 to 30 
!iours, and allowed to cool very slowlytp—See JluUdin de kt 
Sodeii d'EncowragentefUi tom. xviu, p. 311. 

6 . Description New Bkmmg--Mac1me* 

ThiS lilowing-^achine, which is used in, the Harte, is repre¬ 
sented iu Plate V. Fig. 6. It coubists of a chain of floats moving 
round a wheel A. These flqat-boards arc impelled by tlie 
weight of the current of water MN; and it is manifest, tlmt, for 
a given velocity of the machine, tlic quantity of water admitted 
upon tlie floats may be such, that the space Iwtwcen two con¬ 
secutive floats shall not be filled with«»water. The rest of the 
space will therefore be filled with mr, which will be conveyed 
into the reservoir li, and will escape at S, or may be'conducted 
wherever we please. The theory of Uiis machine has been in-. 
\estigated by M. Clapeyron. The great simplicity of this blow¬ 
ing-machine may render it very useful, under particular circum¬ 
stances ; but it is obvious that the friction must be con£ddemble.—» 
See the dnnaks dcs Mines^ tom. vii. p. 3. 


7. Account Improvements made bn Stcam-PacKcts^ and other 
Vesseh. By Davijo GoauoK, Esq. 


Mr Gordon, to whom the public is indebted for the portable 
gas-lamp, and otlicr inventions, has taken put a patent for diffe¬ 
rent improvements on Steam-Packets. 

Fig. 6. of Platc»V. represents an horizontal plan of the deck 
of ^steam-boat or steam-packot, adapted to sea or rivcV naviga¬ 
tion, constructed according to Mr Gordon’s improvements; and 
Fig. 7. a longitudinal section of the same. A represents the 
paddle-wheel, which may bO constructed in the manner of ordi- 
naiy steam-boats; but it is inclosed in a case in such a way 
that the udes or edges of the paddles have just liberty to move 
freely between the sides of the case $ the wheel is inclosed by 
tlio case in jfront (or towards the how of the vessel),* leaving 


cmiy an aperture at a Sw the water to andve at the poddies 
of the wh^l; and this aperture dioiild be entirely below the 
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level of tlic w^er-Une. . The .spa^e directly under the ^d- 
dle-wheei at b also closed hy ^ boarding or oflierwise, at 
such a distance as exactly to cleajf ,th^, circumfcren^ of thdr 
paddl^^h^d, at d'd time that iihe Idodermc^t ,part dt. 
the (or. towards ^thi^-s^ tjie vessel) is left 

as'open and,frcan.^^struction as possible, as wU be dear¬ 
ly by the section Rg.'X By this arrangement and 
of inclosit^ die paddle-wheels, the water cannot escape laterally 
from; th# action of the paddles, neither can it escape dotmwardb, 
butii^#bhgcd to enter at die aperture a, and be fairly driven 
.out belnnd tbe paddle-wheel* where it will meet with no mate¬ 
rial olistriiction; by which means the greatest possible effect is pro¬ 
duced by the paddle-wheels, to propel the vessel forvmds through 
the water; at die sajnbe dme.the paddle-wheels would always be 
protected from being , injured by die violence of the waves, ;and 
would be Jess impeded by badk-water. 

The second of Mr Gordon^’s impovements is applicalile to 
sailing vessels as well as to steam-packets, being for the purpose 
of keeping a vessel peipendicular in the water (or upon an even 
keel, it is termed by seamen).It -consbts in employing one 
or more vessels or tanks, to be suspended over the weather-side 
of ihfe ship at a conrid^iable distatice from the ade. These ves¬ 
sels or tanks should be suspended, in such a manner as to be 
capable of bring lowered down into die sea, filled with water, 
and th«i drawn up to tiperatc by their weight in counteracting 
the effiect of the wind upon the vessel, and keeping her always 
upon an even keel, or , nearly so, which is of very great import- 
rince,'pari}Cnlafly ,in ir^sris br packets'to be propelled by steam, 
tn qrder«.lhat the paddle-whee^^ may act equally'in the wa¬ 
ter dnbodi rides df the vessel. The vessels or tanks almve men- 


ripnod may he made bf wrop^t iitin-plate; tarred canvaa 
«^stenM by a hoop, mr ^y other suitable material, and be fur- 
xuriiM'i^t|i #^y-r(^'at bottom, tor the purpo^of tutning 


out the-water to emplyihe vessdls or tanks, when th^ uie bf the 
weight beoPme^ iioddn^ necessary : they may be .suspmided 
from the onds of bt^sor davits over the sbip'^s side, or from 
turning jibs rimilar^tP a crane, so as to be capaMe of being 
turned in close against the ride of the ship, when not use. 



M. J’urgfenseti’s JSiCftpcmcni 

TIjc lliirfl of Mr GordoD\ imppovcmwits, is applicable 
to steam-packotb pud otlter vessels, 3s to surround the ship or 
\bssel at about the hcaght of die gunwslc with a chcvaux-dc- 
frisc or line of railings, which is to he very thickly set with pikes 
(like a hedgo-hog's back); and to pret'ent atiy accidents, from 
objects falling upon the sharp, points, iron rods and an iron- 
nc\ting*nnght be placed round the chovaux-dc-friso. This chc- 
vaux-de>fri3C or assemblage of pikes might be made in a num¬ 
ber of separate pieces, so as to be bolted, or otherwise fixed, on 
the outside of the ship when it goes to sea. By tins means no 
serious injury would be done by laigc waves coming on board 
a vessel, or the ship would not be in danger of being pooped, 
although no dead-lights were employed: at the same time, it 
would lie a sufficient protection to cabin-windows, for it is only 
when water is kept in a compact body that it is So very ptmxsr- 
ful; the instant that its particles are separated and intermixed 
with air, which is a compressible substance, its great power is 
destroved. 

8« Notice respecting tlte Escapement ofM. Jurgensen. 

In our last Number, p. 148. we have ^ven an account of the 
cicapcntpnt proposed by M. Jurgensen, but without any en¬ 
graving of it, as Uie author had not annexed any to his first 
paper. M. jurgensen has, however, givpn an engraving of his 
dk;a|)emGnt in a suhbec^utut paper, which'we have copied in 
Plate V, I'ig. 8. and 9. 

Fig. 8. is a plipi, and Fig. 9* a profile view of it, where 
a b the impulse-wheel^ c the circle cf the escapement) t^nd, b the 
wiftel which produces the pause, cer the detent-spring, pressing 
by its elasticity against the fine point of the screw m, and car- 
tying a pallet n, upon which the teeth of the wheel b rest du¬ 
ring the vibiationa Tlie spring go is in the same plane as the 
dbrdc or roller vs, which cariies a ruby pallet Sec 
moNm^'s Jsironomische Nafhryttmf No 14, jh SIO. 
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•*r 
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SACssuaa, Jminnliie Pbys. (a|W 3.) 1791. 
Daitbuissom, Ib.l804,Siir VoIcatiB d’Auvctgne. 
Daobrxt, Edin. Fhdos. Joum. 1831, On the 
Volcanoe s of^uvergne. 
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Art. XXVn.'*— Phm&mefta, jTrom Ockib&r *1* 1833 to 
^ Jemuary 1, 1893, cakulaiedjbr ^ Meridian ^Sdinbwffk, 
Mem Time, hf Mr Gsoegc Imutsb, Aberdeen. 

Tha timea a<!e toserfeed according to the Civil reckoning} day l>eglnn!ng' at nddnl^t. 
OOToasB* NovcMBsn. 
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))l l^ast Quartern ' 

<5«?/3n\^,54rs.of. 
Em. 1. sat. ' 
Em. I.-sat. y .. 

d J) - • 

, Em, I, sat. y 

6]>yK . 

6 i * n, ■ r ' 

dDiSTIt 

' Em. H. sat. y .. 

d I) ■ . 

. 6 . 

* ^ Ifew Mocnt. * 

d>^i 

d®'d ' - 


i> 

17. 


H f M 
0 6^66 


,184 1« 82 48 i 
19. k39 23 
21. 14 2 5 
■' if is'lfe ’ 
' 18% 57- ' 
. 82 , ;*8 6 40 
18 48 4 '' 
fa. 18 8 
24." 1 38 
2 49 4 
& 6 65 
16 48 
4 50.35 
6 62 53 
’ 8 10^25 

11 m* 

21 16 9 
29*15 54 
21 25 9 
30' 6 12 50 
31. 9 30 


85. 

2T. 

2S, 


1*' sat. y . 0 

r;Em;,fsa^y^ 

d }) ® «s ' ■ - 

:^8t. Quarter. 

^m. ni. sat. y'' 
FEineta3on'»^<M>'‘ t 

Em. II. sat, y . „ 
Sap. d ,0 ; 

6}h 

Em, l.sat. y 
d J) a b » 

61>V ' 

, d B , 

Q Pull Moon. 

d f • n . 

d?^^;?i7'j.af^]y 
Im. in. sal. y H 

6Q)U „ 

Em. II. sat. 2/ 

d 

d9^,^8rs,«fiii 


The timeo int^rte^^ ia the preceding list are given according 
to the French' inethod, reckoning the day to commence at mid¬ 
night. . It appears by the preface to the Nautical Almanack 
for ISIS, that Dr Maskelyne, by introducing the French Tables 
in the caliatJations, had intended to adopt this method, although, 
on farther con^deration, he thought proper to reliiKjiiish it. 

I have calculated the eclipses of Jupiter’s satellites which are 
'marked viable in the Nautical Almanack, fropi the New Tables 
pf M. Be Eanibre,'printed Hi 1817. In reducing these Tal^ 
ta the meri^anof EdiuJ^urgh,' I haye allowed SF' for the 
Long, of ChPe^wkiii W. of Paris, and IS' 4F' for the Long, of 
Edinbui^ii W,,of-Greenwich.' . , 

The true edipidci conjunctions of the Moon with the Fixed 
Stars, will bo ftmnd sooniec or.later than the apparent time, ac.. 
cording as the mo^’s pamlkx'm longitude iiiu;reasf^.m;,,^reascs 
the moon’s Icmgitude. The conjunctions of the mocm 'trith tlie ' 
stars marked with an asterisk, ar^ tliose which ^wUl,, mdst.likcly 
pnxluce occultation.s; Jbut I have not bad leisure to calculate 
the times of these plienomriia. « - ’ - ' 
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•A.ET- the Royal Smlcty Edtn-^ 

burgh. (Coatimicd from p. 165.) 

/uwclT. A Paper by thp Koverend Dr Fleming of Flisk “was 
read, entitled, “ On a Submarine Forest in the Frith fd* Tay, 
urith Observations on the Formation of Submarine Forests in 
general.’' ^ 

This very interesting geological phenomenon is similar to 
the one observed on the coast of Lincolnshire, and describi'd by 
Dr Joseph Correa de Serra in the Philosophical QVfmsactiotiS 
for 1799. It occurs on the south bank of the Frith of Tay, 
and has been observed in detached ])ortians on each side of 
Flisk Beach, to the extent of nearly three miles. After ex¬ 
plaining the general and particular aj)pearanuc of* this subma* 
line forest, Dr Fleming proposes a very ingenious and ra¬ 
tional explanation of the way in which it has been formed, and 
he considers his explauadon as equally applicable to Uie sub¬ 
marine forest of Mount Bay, Lincolnshire, and that on die 
west coast of Orkney described by Mr Watt of Skall in this 
Journal^ Vol. III. p. 101. 

The Royal Society adjourned till the 4tii of November 182^. 


Akt. XXIX.*— of the JVehrerian Natwral His- 
tor^ Society. (Continued from p. 167-) 

. 1823, ifffy 4.—' The Secretary rend a communication from 
Lawrence 'Edmondstun, Esq. of Shetland, on die; Larus parasi¬ 
ticus or Arctic Gull. (This paper has already appc'arcd in this 
Josernali p. 91. ^ seq. of this V(»!iune.) Mr John Stark then 
communicated some cuiious* remarks regarding the halnts of 
the Talpa Europjea or mole; and Dr Grierstm of (.kxjkjxju 
exhibited the model of <a machine for extracting rfx^ts of trees, 
or for similar purposes, invented by Mr John Fietchei*of Bonny- 
rig, near Laswade. 

At the same Uiceting, the Ilcverend Geojgc Young of Whit- 
by being present, read an account of djirerent «»verns in V'-i’i'k-* 
shire, rcct'ntly discovered, which have lieen fniud to contain, 
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like those of Kirkdalo^ foaal ^^mains of quadrupeds no'tir ex¬ 
tinct in this bland. 

May 18.<-^Profe8Sor Jameson communicated to the Society 
the substance of Captain 'Vetch'^s geognostical account of the 
Island of Foula, illustrating it by skietches* He also read a no¬ 
tice ruLadve to the caxinibalism of the Battas in the interior of 
Sumatra, by a naturalist now engaged in exploring the Indian 
Islands, at the instance of tlie British Government; togedier 
with an aca>unt of the Dryobalanops or Sumatran camphor- 
tree. (Already i)ubllshed in this volunje of the Edinhurgh 
PhUomphscal Journal, p, 87, et seq.) The Professor likewise 
read extracts from Dr Daubeny’s pper on the methods of sepa¬ 
rating magnesia from lime, and on its disirihulion through 
rocks of the irandticNn and secondary class, f Printed in tlie pre¬ 
sent volume of this Journal, p. 108, &c.) Mr Deuchar, lectu¬ 
rer on chemistry, tlien read an account of sevi^nal ciniiius cir¬ 
cumstances connected with the ductility of glass, shewing that 
the most attenuated threads retain the character and shape, 
twisted, angular or tubular, of, the mass from which it is spun, 
illustrating his remarks by an experimci^, proving the passage 
of quicksilver through the most mimite threads. The St'creta- 
ry comumnicated Mr Lawi’oncc ICdmondstoa's account of tlie 
Greenland BTittivake and Colymbus Grylle (which has already 
appeared iu tliis Jounial, supra, p. 94, &c.) 

Jiig. JO.—This was an extraordinary meeting, called for the 
purpose of addressing the King, on occasion of his visit to Scot¬ 
land. An address having been accordingly^ agreed on. it was 
presented to his Majesty by Professor Jameson, ns President of 
the SiKsicty, at die levee held at Holyroodhousc on Saturday 
the 17th August, and afterwards published in the Edinburgh 
Gazette of the £8d of that month. At the Same tune, an ele¬ 
gantly bound set of the Sooiety'^s Mmuirs was presented to his 
Majt*Kty, and graciously roemved. 

Aar. XXX^CrENTITlC INTfitLIGESCE. 

% - » * t 

I. NATURAL PHILOSOPHY. 

ASTXQNQMY. 

1. On the Solar NtUailon.<^A very vahndvle and ingenious 
memoir has just been publjfshed in the Irish Transaciiom by 



u • 

Dr Bnnkky ctf entitled^ *» On the Quah6ty df SoW 

putation, aa affacting, tixe North Pohor Distances of the Fbted 
Stawj deduced fean Observation, and the AppUeation of this 
detcrmiualhm to.ocmfiriu the conclusions relative to the Paral« 


laxes of oerta^ Fixed Stairs.^ ■ , 

/Those who have esainme^ with care the very ndmii^le pa- 
pers i^ic^ Dr Brmkley has published* on the Parallax of 
certain Fixed Stars^ can: scarcely fsdl.to he convinced, that the 
great discovery of the parallax has been made by that'aide 
astronomer; and we are proud to think that thisr has been ac<^ 
complished by an English astronomer, and by Englid^ instrvh 
xnents. If any doubts remained upon this subject, the present 
memoir of Dr Brinkley must,*we think, entirely remove thea^ 
Iti occurred to him that the great number of observations whkh 
he liad jbade upon jpardcular stars, might be employed to deter¬ 
mine the sokur nutatimt which had lieen deduced tmly from 
tlieory, and had never been ascertained by actual observatbm 
According to theory, the solar nutation is about. 0''.51 in north 
}x>lar distance for all starst and as diis quantity is less than the 
parallax of certain stars, Dr Brinkley ocmadered, tliat if it were 
deducible from his observations, such a deduction would not 
only prove the exactness of his observations, but'the power of 
bis circle to determine such minute quantities As the solar 
nutation goes through all its states twi^ every year, Dr Brinkley 
considers it impossible to suppose, that if any cause should oc¬ 
casion the instrument to shew demtions explained by parallax 
mrliicb did not actually exist, it should not derange tlie solar nu^ 
tatimr, and cause tlm result of an investigation of its g[imtity,>to 
ttflsu out enjonams. ^ * 

By this nii^thod of investigation, applied to,several stars, Dr 
Brinkley obtained the most s£Uiisfactory respits; and we 
agree with him in thinlung, that there'cannot r^ain the small¬ 
est doubt with any one who examines the ^:nc&sses, that the ob¬ 
servations have a9ceitained„,witb ,cqn^deiable exactness the quan<!> 


titles of parallax « C^^i and Jrcturm, the 

parallax® of y lDrncimM, an^ s pha ^f^ons are extremely 
smalland that V B^aeoms is bf least seim or dgfd times 


* S«e JrwA TrantoetiMiat voU xil. i snd. fhiSis^kkai TVonutctcmwi, 1618, 
p, 2T5, ftnd 16S1, {s 387* ,• i , • < ■ 
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more dietaot thdn « Lyree.' The following arc the results ob. 
tained Dr Brinkley: ' « 



Maximum 
Solar Ktttaticnu 

Parallax. 

« Lyrce, 

•f w.mti 

2"*276 

y {Draconis, 

-f 0.4246 

0.141 

9j Urs. Maj. 

+ 0.5782 

0.190 

« Cygni, 

q. 0.5572 

1 .000 

Arctams, 

+ 0,1130 

1 305 


2 . Dr Birmkky'H ElaimAsrifilioCamH o/* 1821,—This inter¬ 
esting cornet^ which had been observed in Europe (see this vo- 
lutnc, p. 1T4), before it passed its perihelion, was fortunately 
observed by Capt^n Baal Hall, Lieutenant Robertson, and Mr 
Forster of H. M. S. Conway, at Valparaiso, after it liad passed 
its perihelion. ^ 

That emincDt astronomer, the Reverend Dr Brinkley of Dub¬ 
lin, to whom (/aptaiii Ilalfs observations were communicated, 
found that the computation of its elements was involved in dif¬ 
ficulties not often experienced, in consequence of the obs<»i*vations 
having been made after its passage of the perihelion, and in 
tonsequence of the smallness of the perihelion distance, and 
some other dri’ums^ces. He had therefore recourse lo an im¬ 
proved method of computation, which ho has explained in the 
Truns(ictmui for 1823, Tart 1. p. 53. 

By this method he obtained Uie followring elements * 

Passage of PeribcUon. Me<m Tunc at (irccnwicli, March 3L 13^ 1 4 7 " 
Perihelion distance, ... .09&800 

Inolination of orbit, . - ^ 73“ 15'48" 

nace of ascending tM>de, - 1< 18 S4 41 

Place of I>etibiClion, - - - 7 4T 

Motion retrograde* 

After these elements were calculated, Dr Brmklcy obtained the 
following new dements, by using Dr OIIkt’s observations of Ja^- 
nuaiy and diose of CJaptaiii Hall of April 8. and May 3. 

Passogc of perihdloti, Mar(h 21. >. . . . IP IP IS" 

Perihelion distance, .... .091077 

TndimtionoforbU, - ... 73b 34'53" 

l*lar# of iKide, f \ ■ • “ 48* 42' 18* 

Place of {rerihclton, - • - - ?• 29 30 33 

Between January 31. ami May 8. the comet desLribtxi 
above SOO*' about the sun, nn<l as a pai'obola represents ilic (‘b- 
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scrvutions wiUi so much cvactucs^-, Dr Brinkley concludes that 
^he period of its. .^volution must be tionsid<*rabJc*. 

This comet is remarkable on jicccnint of its small jHirihelion 
distance. In its great inclination, and its small perihcli<<n dls- 
tancc» it agrees 'with the comet of 1593. 

• On the 2d April, Cupbiin Hall ohservivd that the tail ,of Uie 
comet scemcxl to be split, or to ha\e a dark streak between its 
sides. On its first apj)carance it was of a dull-white colour. 

8 . Length ilte Pcndidvm at Ma/Jra.9.’*~~A series of veiy accu¬ 
rate obstTvatiops has been made at Madras by John Golding- 
hmu, Krep F. 11. S., for determining the length of tlie {Kudulum 
in latitude 18'' 4' 9".l. The pendiilunj employed waf oaf* on 
Ca}>lain Kater's principle, and made under tlic dirivlion of that 
able astronomer. 

By the first series of ol)ser\ ations, made at Madras, the 
length of the sceondi* pend^uluin wi>» 89.02G323087, the num- 
IxT of vibrations in hours hetng 80172,375. By tlie second 
series its length w.is 39.020280447, the number of vibrations 
in 24 boui*s being 8(^172,328. 

The ilijean of both thesi* results is 39.026302 inches, which, 
according to Sir George Shuekbiugh's scmIc, is the true length 
of the seecinds’ ]Kmdulum .n Mada-as. u\ latitude 13 I' 9'' N., 
at the level of the scj m vatiu , and at a ttmperuture of 70'* of 
Fahi'cnhoit. 

(\aptdin Kaler found that the same pendulum made 80293,14 
vibrations iu a mean solar day, in latitude 51 31' 8".4, the Uni- 
peraturc being *^0 , and the height above the level of Uie .sea 
83 fet't. ^ 

•>3By comparing the leeaii length at Madras with 39,142213 
inches, the length in Lat. 51*' 31' 8".4 N., the diminution of gra¬ 
vity flora the Vole to Uie Dquator will be 10052897, aatl tlie 
cllipticity of the earth ypi.j near!}. Sec the PhU, TruM. 1822, 
Part I. p. 167. &c, 

4t. Derangement of iLtcgK at Mural Circle at Greenwich —Mr 
Pond lias lately discovered that a derangement lias tj^iken jilaet^ 
in the mural circle at the Koval 01)s<Tvaiorv. Although the 
telescope ran} be .applied to ever) p.iit of the nuUal circle, vit, 
when fi\cd for obsen altons, the princjp e ol the mstramciit n • 
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quires that the tube» efi|)e('ialty at its extremities, fhould he so 
firmly Bxed to the cirple as to form one piece \^Hh it. lu order^ 
to do this, connecting braces are attached at each end of the te¬ 
lescope. In psrogrcss of time, however, these braces have be¬ 
come insecure, owing to the screws which fastened them having 
given v^y. Hence the ends of the telescope are permitted tp 
bend from the centre, instead of retaining an invariable pbriticai 
with respect to the emde. In the xenith this error is h mini¬ 
mum, and increases fn)m the zenith to the horizon. This evil 
has now b^ remedied by Mr Trnughton, who has applied addi¬ 
tional braces to connect the telescope with the circle^ This 
alte^tion has already produced a great improvement in the ob¬ 
servations. Of the published observatiom, only those made in 
the three last months of 1819 are affected by the error. Du¬ 
ring 18^ the error increased, but, in the distance from the Pole 
to the Equator, did not amount to % seconds at altitudes lower 
than Sirius, and at die altitude of tiie sun at the winter sol«lice, 
the error may have exceeded S seconds, but did not exceed 4 
seconds* After the month of February 18gl, the error rapid¬ 
ly increased, which ultimalely led to the discovery of jts cause. 
—See the PhU. Trans. 18^2, Part I. p. 86, &c. 

5. Curious app&ardnce observed on the Moon at the Cape.—The 
Reverend Foaron FnUowb, the astronomer at the new observa- 
tory erected at the Cape of Good Hope, observed with his na¬ 
ked eye a whitish spot on the dark part of the moon’s limb. 
This happened on the 28th November 1821, about 8 o’clock p.m., 
when the moon was shining with a brilliancy which he bad ne- 
vet observed in England* This spot seemed now and then to 
flash with conriddrable lustre. With an achromatic telescope 
about 4 feet long, magnifying 100 times, the spot seemed like a 
Btkr of the 6th magnitude, vmd thei^ were tJtree others much 
smaller, but cm of these was mewe brilliant than the one he had 
seen with the'naked The largest spot was surromsded by a 
nebulous appearance, but nothing of tliis kind was observed about 
the small Jirilliant spot. The others were rimilar to faint 
nebulae, increaring in intensity towards the midiile, but without 
any defined iftninous point. As the telescope with micromeiers 
I had not yet arrived at tlie Cape Observatory, Mr Fallows Imd 
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not* means of d^rmming the exact position of these spots. 
Oh the evening of 'the 29th NovembCT, the lar^ spot was fuUjr 
%8 bright as before, two others were nearly invisibie, ^d.the 
small br^iant spot had ^sappeared.—See Ph^, Trans, 182^, 
Part t p. 237, 238. , 

6 . Co7/j^,j^ij!|l22.;—lii. Gambart first discovered this comet at 
Mars*Mle^ ',fm the 12th May 1822, It was observed at l^aris 
on the .18th May, and from these observations M. Niooliet has 
computed tb^ ft^lpwing.elements of its orbit. 


of the peribeljon.Gth Maj 1833,ia - S'* a. M. 

Perihelion distance, . • • '<tS0'4S3O 

Inclinatioh of its orbit, !53*'SP3^ 

Lcsigitude Of ascending node, ’ ' *■ . 'L, ]77 30 5hi, ' 

Longitttdeof perihelion on. orijit, » > 193 4045.. 

Heliocentric morion retrograde. , ... 


This comet is Very small, and has no appearance of a tail. It 
has no resemblance injts dements to" the ccanet that is expectr- 
cd# nor to any other. , 

7 . Acemnt of Rle'm8ec^^*Chr<mographJhr noting snuAl inr 
tereals Time.--This instrument has the form and size oi a 

large pocket chronometer. The dial-plate is .moveable on an 
axis pasring through its centre. This dial makes a revolution 
in a minute, and each of its, divisions corr^pp^ to a second 
time. When the observer wishes to mark the precise instant 
\irhen any .phenon^enon. takes place, be presses a button, and a 
small pin or metallic point, traverdng the sumntit a cone dlh 
ed vddi printers^ ink, and placed opposite the fixed T^tooi the 
moveable , dial, marks on the drcumfereiice, divided )nto second»^ 
a very fine point,* which indipates the second, or fnu:tion of a sc- 
o^jd, whixli corresponds to the begiii^g mid jend of the iny^.. 
val of time which it is wished to measure. instantaneous 
contact of tbe.pomt has no infiuence on the nation of the dial, 
and the fineness of tlie point. enables us .to esdmate the fourth 
part of one of the divirions of the diahidete.--.Bid. Vn^'weB. 
June 1822, p. 158. . ? .; 
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8 . lOejpfmfkifn ^ the Beer&mch^ m Engiamdf on 
December 1821.—Mr Luke Howard made the fohowing ob. 
servations on the barometer on. the 24th and 25tb December 
1821, at Tottenham Green: * 



JiH6 ' Svicnilfic'fnkUigCtue. 

m 

Inchfii. Temi^chnuje- 
0acenibcr 24. S** 28.20 44* 

Jl 27.96 ' 

0ccciuIkt 96. . 6 i. «. 27.83 

wliich was probably tlu‘ niinlmum. , In March 1783 it stxxxl at 
27.88 during the Calabrian cartliquakes. The b«nometer of the 
Boyal.8ociety's apartments in Somerset llonse, at one foot aliot^ 
low.water of spring-tides in the Thames, stood at 28.1^ at 8 
oMock in the evening of the 25th December.—-See the PhU* 

Trans. 1822, l^art I. p. 113, 

« 

J). ObficiTatio.is mt the Baromtiir and Tlicimomclcr at Berlin^ 

ii5fh Ihrniihrr 1821. 


Tho Barometer tras placed about 40 fetst above the river. 


lS2t, Dec. 2S, 




Borom. 

'I’hcrm, 

Temp, of thOk 



In. LincB. 

aituc liod. 

Air. 

O’* 30™ 

4. M. 

27.1,08 

12“.5 

r.2 

9 25 

A. M. 

’ 26.9.S9 

ll .5 

5.9 

1 0 

P. K. 

26.8.74 ( 

12 .5 


2 45 

P. V. 


12.5 

6.» 

10 0 

P. M, 

26.10.6 

13 

6 .3 

1 10 

A. M. 

27. no 

13 

4.5 


26. 

Inches. 

Tbe moan licigbl of the borotneter At BciIin i$ 28 0 3 


The scale of thc^ barometer is divided into inches and 12lh 
parts ancient French nieastire. The scale of the thermometer 
is Reaumur’s .—Communicated by Professor Tralles of Berlin- 
10. Singular contrast bctiocen llie Winter (yri821--2 m the 
North (^Europe and South ^werirn.-—No fact in meteoro¬ 
logy is more remarkable tlian the mildness of last winter in tbe 
NmnJh of Eurojpe smd Aria, and its severity in South America. 
Hie wint^ at St Petersburg, which is always very scvjwe 
during four successive months, and continues two months more, 
so as to last stc^ months, lasted only about a month and a few 
days. The first snow full nt Christmas, and it disappeared ge¬ 
nerally on the 1st day of l«*ehruary, AJtliough the weather in 
the interior of Russia was oolder and more cuUbtaut than at Bt 
Petersburg, yet there was zm^snow, and the frost did not com¬ 
mence tilf the middle of January. On the 2d March the Dwina 
was free of ice at Riga,. The winter in Siberia was equally 
mild. Warm winds prevailed boUi at Toliolsk and also farther 
to the Tb'rlh-easl Evtf/ywhero th(‘re was no suov'. At Here- 
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sofF,*oue of tlie most northern of those aistricts, it rained abun¬ 
dantly on the 8th l^cember, a circumstance which had ncvCr 
accurred in the ilfemory of the oldest inhabitants. 

Near Buenos Ayres there fdl in the month of December 1821 
such a quttntity of snow, that the communication between that 
city and Lima was entirely mterrupted. The cold which 
v«led in the'different parts of South America is a, most’extrar- 
ordinary phenomenon, and the ihhabitants of Peru and Chili 
baVe considered it as a true calamity,— JBibl. VniveraeUc^ June 
1822, p. 108. 

MAGNETISM. 

) 

11. Dip of the Needle at Lmdon m 1821.—From a series of 
numenms and accurate experiments made by Captain Edwai'd 
Sabine, he obtained the following measures of the dip of the mag¬ 
netic needle at London, in the Regent’s Park. 

By ten experiments with TobiaS Mayers’ • needle, - 70*. 2*5.9 

By the tiroes of oscillation in the magnetic meridian, and 
in the plain perpendicular to it. Mean by three 
needles, » « - - » 

By the times of t'crtical and horizontal oscillation, - 70. 2.6 

Mean, * 70. a2 

Hence Captain Sabine concludes, tliat fO® S' is the mean dip 
of the needle at London, in August and September 1821, with¬ 
in four hours of noon. , , * 

As the observations of Nainie and Cavendish g^ve 72^2^' fia 
the dip in 1774<, wc obtain 3'.02 as the meati annual rate df dimi¬ 
nution Itetween 1774 and 1821. 

Taking Mr Whi^im’s determination of the dip m 1720, wifL 
75^1<yj which Mr Cavendish considered'as accurate, the annual 
diminution is S'.fXU. 

II. CHEMISTRY. ’ 

12 . Nitrogen Sjynngs in Remselacr Cmnlyt NmoA^wle.’^ 
The most remarkable springs in the county of Rensselaer, 
arc the nitrogen springs in the south-east comer of the town of 
Hosick. They are about six miles south-west of the village of 
Bennington, in Vermont.- There are three springs comprised 
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within abont fim or fl^e acres of ground. The quantity of 
jmre nitrogen gas^ or azotic gas, wliich issues in the fornd; of 
hubbli^ from i^ese springs, is incalculable. 'I'he gas does not 
seem to be coanbined widi die Water, but to issue from the gror- 
vel-beds beneath the water of the jqirings: and we have no gtxxl 
reasons for saying that the gas is confined to the beds of diese 
springs. It may continually issue from the dry parts of the 
soil in their immedfiatewicimty, and become manifest only where 
the water covers the sod, by bubbling through it. By pressing 
upcai a su^ace of the gravel equal to five or six inches squai’e^ 
a quart of the gas may be collected in an inverted jar or liutde, 
in ten secohdd. 

By what process in nature is such an abundance of gas inccs- 
sandy produced ? .^bout tbree-foiirths of the atmosphere is ni¬ 
trogen gas; and we are acquainted with no other extensive re¬ 
servoir of this substalocc. If it is derived from the atmosphere, 
how is it introduced into this situafion ? Or, if this process of 
nature should be explained, how is the oxygen of the atmo¬ 
sphere separated from the nitrogen ?—Eaton’s Geobgical Sur¬ 
vey (if RemeeUiEr Cimniy, p. 29. ' Albany, 1822. 

IS. And^m(fGihhdte^ a new Mineral .—This new mineral, 
named after* Colony! Gibbs, was discovered by Dr Ebenezer 
Emmons, in a neglected mine of brown haematitical iron-ore in 
the town of Kichmemd, in Massachusets. 

It occurs in small irregular stalactidc masses, from 1 to 3 in¬ 
ches in length, and 1 inch^ or more, in breadth, consisting of an 
aggregation of elongated tuberous brsmehes, laid parallel, and 
united tc^eAet. , i 

It is latha' harder than calcareous spar, is siighdy translu¬ 
cent, and has a ^aecific gravity 2.40. It does not efierv^ce 
with acids, and whitens before ^he blowpnpe. 

According to the analyris of Dr Torrey of New-York, its com¬ 
position is, ' 

Alumiae, • - 64.8 

Wetter^ - » 34.7 

Loss, * ' 1.5 

i. * 

100.0 

. Hence this mineral is a Hydrate of Alwmmc, and is the same 
I as what WaveUite was supposed to be, before Berzelius detect- 
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ed inn'll phosphoric acid- Dr Torrcy was pailicuiavliy eanefui ivr 
ascertisining that Gihbsite contajued neither Phosphoric nov‘Flvi)- 

acidB^.hulh ol which are ingredients in Wavellite. Nearly all 
the Gibbsite yet ibimd, has been collected at the mine in Rich- 
nioiid, where it was ori^pnally discovered.— New^York Medical 
, and PhyskcA Jmirml by Drs Francis, Dykeman, and Beck,, 
Now I. 68., 

14. Cathartine^ or the Active Principle qf Savna. —MM. La.s- 
saigne an<f Fenuelle, have discovered the active principle of 
Senna, and which they have called Cathartme. The precipi¬ 
tate obtained by acetate of lead from a filtered dewxition of tlie 
leaves, Ttvas diffused through water, and .sulphurc'ttcd hydrogen, 
passed through it. Theiiquor filtered.was evaporated to dryntss, 
and digested in alcolioh and the alc(>holic solution was then eva¬ 
porated to dryness. It contained aiKtatc' of |K)tash, which was 
separated by alcohol acidulated by sulphuncacid. 'fhe sulphate 
of potash insoluble in this fluid,;^being separated by the filttT; the 
excess of sul])lniric acid vras precipitated by ac^etate of lead ; llien, 
by decomposing this latter salt, by sulphuretted hydrogen, and 
again filtering and evaporating to dryness, the Catlnriine, or 
purgative princi])lc of ;«.ina, was obtained. 

Tlie Catharline dojs not (jry.stallize; is ol' a reddish-yellow co¬ 
lour, and has a peculiar smell, and a hitler and nauseous taste. 

It is insoluhie ni ether, but soluble in alcohol and water, in all 

* 

proportions. The extract hetorne.s moist in tlie air. It operates 
as a purgative wlien taken in very small doses. 

15. Analysis of the Mefcnrh. Stone of Juvenas —In analysing 
this meteorite, M. VpiKjuehn found in its crust, grains of salex, 
and yellow brilliant points, like sulphurct of iron. It ivntained 
no niekel, but traces of copper and |X)tash. Ii contained more 
alumina and lime, but much less magrK-wa tliau olljor mcleoj ites. 
The iron which it contained did not act tqKMi the most deiicalt* 
magnetic needle, and a portion of it wax unileti to eJirome, I'lie 
Silcx amounted to two-fiftla of the total wcighl of tlie stone. 

16. Soda ^/wTa.-r-This new salt described by Dr Urc in the 
Journal of Science, lia^ tlie same form and taste as caunnon 


• See this Journal, v.ol. vi. p. 384- 
VOL. VII. NO. 14. OCT. 1822. • 
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Sckn^fit JnteUtffcnce. 
altUB. The specific gravity is 1.35. 'rhe following is the re¬ 


sults of Dr Ure's analysis; 

, Sulphurtc acid, - - <({1.00 

Alumina, • - 10.Tj 

Soda, - 6.48 

Water of crj stullization, - 49.00 


100.23 


Dr Urc is of opinion that tliis salt i.s woll atUiptod K>r cchain 
purj^wos in califo-pi-iniing, hy its ivniarlcabk* solubility in wiiter. 

lly (li-lilling a portion til* its solution off liim‘, be ast ertainod 
that it cojilain*. no uininonin. 

17. Mfliiiiit Jfidin Ithul: Urnti. — Or Marcet has tloseilhetU 
inibe IStli uiluineof llit* Mc(lico-('lhn»rgi(al Traieaelion*?, u sin¬ 
gular vaiioty of urine, Mbieh tni’ned lilacK soon alter it iias div 
charged ; and he has given the following uotico ol' its chenikal 
properties, as eoimnmiicated to him by Or Trout:—“ The resi¬ 
duum obtained from this urine by evaporation, not only (Uk*s luit 
contain any litliie acitl, but no''urea can be dt'lceled in it. .\1- 
thuugh the adtlitiou of dilute acids produced no iimnediate 
change of colour in tlie urine ; yet, oil stuudmg foi some lime, 
a black precipitate slowly subsided, leasing the sepematanl Huid 
transparent, and but slightly toioiiied. ’^I'he black preeijiilate llm.s 

obtained, was forfnd to bi* nuarlv insoluble eillun' in wutt'r or al- 

« 

cohol, whether hot or cold It ivadilj dissolved in cold concen¬ 
trated .sulphuric and nitric aeici, forming a deep brownisli-bidck 
solution; but, <hi diluting 1 lie acids with water, the black sub 
stance ajiiiearwl to be again jirecijiitated unaltered. These acid", 
however, by tlic assistaiue of heat, apparently deconiposi'd it 
The black substance readily disyilved in fne fixed alkalu's, and 
ill the alkaline siib-<‘arbonati's, liinniiig very dark solutions. The 
addition of water did not afU'Ct these solutions; but at ids repre¬ 
cipitated the substance apparently unclhingtHl. When ammonia 
was employed as Uie soheiit, and the excess expelled by ev.ijio- 
ration to dryiies!., a black or deep brown residuum was obtain¬ 
ed, which apjieared to Ik* a compound of the black subsiance 
with ammonia, and posiscssed the following projicrtics. It was 
very soluble in water; and, on btang heated with caustic jKitash, 
It gave oft' the smell of ammonia, IMic black corapoiiiid, how¬ 
ever, did not a]>jH*ar to have auy tendency to assunie the eiystal- 
line form From .the solutions of this conijKimul in water, mu- 
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riatt# uf barytes, and nitrdte of stiver, produced oopSous'^bro^n 
precipitates, as did also pnJtonitraie of mercury and nitrate of 
1^. . But oxyni^ftriate of mercury produced q^n mnnediate pre* 
cipitate, and that obtained from acetate of zinc was of a paler 
brown colour.” From these experiments. Dr Front considers 
the l)lack prindiple obtained from the urine by the action of di¬ 
lute acij^ls, aa a new body, possessed of acid properties; and, if 
this is confruied by farther observations, he proptsses, to call it 
Melamc Acid. 

18. Coiwcrmonaflrm intoPluvthago, —The following interest- 
iug fact has been {minted out to us by a correspondent, in Beck¬ 
mann's History of Inventions^ vol; iv. p. 243.—“ Those who 
consider steel only as the most periect kind of iron, may per¬ 
haps think witli Plutarlh, that the softer and more equable part 
of the metal is first converted into rust, and that the Imtter part 
of the whole mass is thus separated from die rest. Without en¬ 
tering on a faii-her discussion df the subject, I shall only men¬ 
tion an observation made a few years ago. In digging uj> the 
floor of a cellar in an old liouse near Gottingen, there was found 
an anvil which had lain under the damp earth for many yeai's. 
It still retainctl its original form and size, but was become .sf) 
soft that it could bo cWily crumbled to pieces. When broken, 
tliere were seen, every where oti the fracture, exceedingly white 
grains, with a metallic brightness which resembled polishetl steel, 
and were attracted by the magnet; consequently, hatl not yet 
lieen converted into rust.” 

Uf. NATrUAL HISTOBY, 
mtt«;ek.vi;ouy. 

I 

19. The Secondary or FldAzFormntmis.^ as determined hy PFrr- 
wer, the same in Great Britain., as in Genmny.—dSlr Weaver, 
a pupil of Werner, in his valuable view of tl»c flo'tz rocks in the 
Annals of Philosophy, concludes his details wlt.li thd following 
remarks: 

“ It follows, from the whole of those premiscis, that tin? flmtz/ 
formations of Werner strictly commence with the old red sand¬ 
stone of England, and not, as has Ixt'O slated, widi the new or 
calcareous conglomerate. It follows, alfw»,^ that the ciiarge of 
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cont'ujsion in tlie view^ of ihatsnaluriilist is' obvmttfd, and tliat so 
far fronrtiie floetz forihatidns whixih oatnc under hia conadera- 
tion having becti^f(^*w in naml)cr, they coinpr^Jieialcd the, whMk' 
senes, from the old red sandstone up t<) the chalk, and above-the 
{fhalk, gravel, snn:}, clay, ;})vood*coal, and the newest-Meetz-trap 
formation. His arrangement of formations in Genmanyis, when 
duly‘construed, quite in accordance with their, siiccej^mi in ihe 
British Isles. Thohe is'no hiatus. We travel froin the piimary 
to the transition, and tbynee thrmjgh the whole series ()f the 
fleetz, in which l^st, let it l>e observed,, that, ■ though the carbo- 
niferuu«> series be les.s fully displayed, yet otlicr formations arc 
in miich ^eater force in Germany, and afl’ord a greater variety 
of character than is to be found in the British Isles; and here 
we may perceive the eompensatiiig ywwer ol’ nature. 

I have,, therdbre,.yet to learn that more mt)dern inquiries have 
at all invalidated the general ptisitidns of Werner. IIis grand 
oiitllties of the structure of the glfihe remain unshaken, IVoni the 
fundamental granite, rqi to the newest fl(etz-lrap. The labours 
of his followers, and «f other geoUigisls pursuing a similar jiath, 

' have tended more and more to fill up those outlines. 

The Conipamtive Vit'W of floeiz formations which I sub- 
mitt(^d to the publ^' iU iiin^Annali of'Philmoj)}iy^ Gel. 1821, is 
consistenl with the main positions of Werner, though, from the 
niode<»f exawidering them,, then! may seem to Ik? some difference: 
this, how'ever, is rather apparent than real.. It arises from the 
following circumstances t 1, In the carboniferous series, produ- 
lang the. limestone and the coal as distinct formations, while Wer¬ 
ner considered them only as members of his effrst ,fia?tz sandstone, 
€«• rot.he'ttKltliegendo formation: 2.. In tik<?'manner, in the g^'p- 
seous and saliferous series, producing the wcLsshegende or^calca- 
reous conglomerate as a dUtiuct fonnatiort; while, by Fr^sle- 
ben and othem, it is included in the magnesian limestone fornni- 
tion : ‘ S. Asa consequence of the Ibrcgrang, in considering thci 
limestone a.s belonging to the setjond fltutz series: 
and 4. From distributing the floetz formations into four prindi- 
^pal series, founded, as 1 conceive, on natural ilistiiunions;, name¬ 
ly, on their relative position in 'the order of succession, their mi- 
neralogical characters, the organic remains which they resjiec- 
tively contain, and ^e mutual affinities of tlK? formations ^liicli 
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oonstittite each series j^oiip. In this view there is no ia- 
OMigruky ; for, lii fact, had the carboniferous hmestooe spear¬ 
ed' in force in the noith of Germany, it certainly would have 
been derignated by Werner as the first fleetz limestone; :and 
this, acebriling to the established method of that naturalist, who, 
it? arraj/jgin^ the mineral massesfof the globe, wasvled to*distri¬ 
bute the predominant into prhiwipal formations, and die inciden¬ 
tal into mihordinate. ' Bearing this in mind, the carboniferous 
limestone would have been his first floetz limestone formation 4 
and, as a necessary consequence, the magnesian limestone would 
havjc become bis second fltetz limestone. The whole difference, 
therefore, is a mere question of enumeration. 

“ In conclusion, I«inust observe, that, in awarding the met'd 
of praise due to the services of Werner, French writers appear 
in general to have been more just than the English. JNot a fow 
of tlie Matter seem tp forge% or not to consider, that, though 
others might, beftn*c his time, have hit upon the general division 
of rocks into primary and setondary, yet geology^ as a science, 
had no tjxistence. To Wcrner belongs, in the first place, the 
merit of introducing a nicer discrimination in the examination 
of simple minerals, and of inventing an appropriate language by 
which they might he described and distinguished, previous to 
which mincralogical science was quite in its infancy. And, in 
the second place, to him also bclotjgs the chitff merib uol mere¬ 
ly of distinguishing and giving names to rocks, but accurate¬ 
ly marking out Iwth the grand distinctions, of primary, transi¬ 
tion, and fioetz classes, and the various principal formations of 
wliich tliose classes consist. If, then, it be the glory of the 
Sakon to have kid Uie broad foundations of the edifice, let that 
of the Briton and Frank be to complete the structure.'” 

20. Sulphate of Lead. —Connected with an argentiforoua ga¬ 
lena, in Mr Lamlfs mine at Htimtihgdonj is an incrustation of 
sulphate (»f lead. It is tohTably abundant, but is nowhere m, 
crystals or in masses; it occupies merely the sufoce and’^aavi- 
ties of :the other ores of les^d. li gives metallic lead instantly 
by the blowpipe, but do?:s not effervesce nor dissolve in a^ids. 
According to Mr Lane, it is equally rich in silver as in galena. 
This, if correct, is we believe a new fapt, but we have not exa- ' 
mined the ore in this respect—Silliman'’*i Journal. 
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21, Wybstcr discovered }t;ypcrst&nM i;i 

abun^^nee in the \idinity of Bohlon.ii>—/d. « n. 

22. Plumhago Jrom North Carolina .^—It is of a very fine 
cjuality, and appears well atlapteii boUi for crayons and pots. 
It uocitrs a fen iniios north of Ualoigh, and cKAhts in great qtian* 
tides,. It has long been used in the vicinity as a pigment We 
arc indebted for this information to die Honourable Judge Jo)in> 
Hui^of the Suj>renie Court of tin* Utjitcd ijitatesj and also for the 
most beautiful yellow-tjichre, from llie v>alers of the Oconee in 
Georgia, mid hr a iiaildsc^ine fine-grained gre’,isli-Mbite marble, 
well jKilihlied. 'rhi^ is from the ^vaUr^ of Bnwid Jli'iT in South 
Cljirolina. Both llu‘ last are abundant.— Id. 

2J3. Ho^c Qi/arfz of Souildmrp.,^ ComifctUut. —I'liis occurs 
abundantly, fonning a large rock, about eigliiteon miles from 
New Haven. It is of a lively iigreeabie colour.— Id. 

* • 

ISOTANf. 

24. Ur Iloohrs Nroiia Floni .—We are lia])py in !)oing 
alile, at length, to announce the ajipeavaiice t>f the I'irst Part 
of Hr IIooKEii's Ed'olh /Yo.’y/, the ])nbiicalioii of which it hecm> 
was for some months unavoidably delayt‘d. U'his work is d 9 S- 
tined to include, ns'^oiir readers arc probably well aware, and, 
as the nptice (»u the wrapper inlbmie us, “ Figures and De- 
hcripiious of such Plants, not uatbes of Great Bi-ipiin, us are 
cultivjited in gardens, or, in defeat of thest‘, oi‘ such Jis can be 
faithfully rqirescnted from well })rescr>ed >jK'cijneus hi the Her¬ 
baria. In all cases, jirefercncc will, of course,^l)c gi\eii to such 
individutdai as rectMiunend Uienisclvcs by their beauty, tlieir his- 
tQjry, their novelty, or .some remarkable or little known charac¬ 
ters, in Uieir ilowaTs or fruits.'’ The gre.-itCsSt pains, we arc 
assured, will In* taken in delineating the difterent parts of fruc¬ 
tification, so as to exemplify^ and n'uder familiar to tlie botani¬ 
cal studcn^ the generic, as well as specific character, and the 
Natural Order to wlijch the plniiiH belong; and if wo may be 
allowed to Judge from the plat<‘s in the Flora Ijondin&n«is^ and 
in various others of this author’s publications, the.se dissections 
will form one of the most. important features in the book, so 
.that, if a plant bi- fK*casitmally represented, which has already 
apiK'urcd ill work.s of a '.similar nature, wc may jet expect to 
have it rendered valuable by the analyses of its flowers,and fruit. 
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lii tegMd to the acce^ which Br Hooker will have to new and 
jnteresdng vegetables, we conceive that few naturalists can be 
more favourably, circumstanced than our distingui^ed author, 
since he has, as it were, at his very door, the recently established; 
but well stored coUectiem of tlielloyal Botanic Garden of Glasgow, 
which js almost dail y receiving additicxns from all parts of thoworld. 
His fricfhd, Dr Graham, our Botanical Professor, has liberally of¬ 
fered to Dr Hooker the use of whatever may deserve his atten- , 
tion, in the splendid establishment under his direction; and the 
Messrs Shepperd of the Liverpool Botanic Garden, have already 
comtiiunicated some invaluable plants from their fine oollcctioin, 
which have found a place in the first part of the Exotic Flora^ 
now published. To4hese important sources of materials, ive 
may add, that the Honourable the Directors of the Last India 
Company,, haVo, weave informed, in the most handsome manner, 
allowed liim the use of a large portion of their inestimable col¬ 
lection, which includes drawings and manuscripts of East Indian 
plants, sufficient in themselves, to furnish an immense stock of 
materials to the lx>tanical publisher. 

We have barely space to give a brief notice of the contents of 
this first part, which, as will all the following ones, contains 
twenty plates (the folding ones counting as two.) Tab. 1. is the 
CahMiim iHeguinum, or Dumb Cane, so named from the circum¬ 
stance, that its virulent juice, wdien applied to the tongue, causes 
a swelling which deprives the sufferer of the power of speech. 
This plant, a native of ihe West Indies, rises to the height of 
five or six feet; and, in this representation, the author has a^pt- 
ed an excellent plan of reducing the whole to a smajl, but high- 
iy'*finished figure, thereby conveying a correct idea of the habit 
of the plant, and subjoimng jxjrtions which are of the natin^ 
size. The analyses of the/rucUficatiem, magnified, here, as in 
the other plates, are highly satisfactory Tab. 2, 

Cmsuikfu a plant hitherto uhfigured. Tab. S. and 4<! are 4cv<^ 
ed to the beautiful, though well known NeoUla spemom, with 
ample dissections.' 'Tab. 5. A new.fisrn, A^pidium 
named in honour of die author's correspomdent Br Wallich, Uf 
the Calcutta Botanic Garden. Tab. 6. Ihrstmut A 

hovel species, scn\ frcati Liverpodi. Tab. 7. Lyco^dkm dena ^ 
droidi’UMy one of the 0ub-inosseaf several of which are now suc^" 
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€es&fuUy cultlv^fd in our ^rdens. Tab. 8. Dwdia asjiera, a 
rare ^ern froijn ISJew Hollaml. Tab. i). A s|>l«^iti'wl new parasi» 
tic orchidcous plant, native of the Delta i>f the Ganges, Dendro- 
hium Pierardu Tab. 10. Ophrys luUut.^ a charming .species, 
and quite new to our gardens. Tab. 11. Sernplas Lingwi^ a 
^ Imlieitu, .unfigured plant. Tab. 12. Calypao ,* tW 

AiUfsican stale of this delicate vt'gclabUi, vihich we yet suspect, 

, itoti^tlt,standing what Dr Ilt»okcr has said to the eoiitiary, tiiay 
prove a distinct s])ecies from the European individuaL Tab. Id. 
Sntriwema rtibra. Tab 14. Jierhcrl'i hekraphylia. Tab. 15. 
j4geratvm .ro) 7 pz(nd(‘,f. Tab. 16. An elegant new Ph'^'nicula^ 
under the name of P. edentuia from Savannah. I’ab. 17. 
ffMiia hum'tlis. ^ ,. 

We are mtbrmed that j*firt 11., wliicli will appcfir on t!jc 1st 
of Noveml>er, will include, besides otlier lulerestiug i.'laots, the 
truly beautiful Begonia argyrosiignm, and a uctt O.dn cl ia irom 
Ne^ial, the drawings of VThieh the author made at the Jlotanic 
Garden of this city% during hi.s late visit toEdinbnvgU, mul winch 
were then flowering for the first time in llriUiin. 

Copies of this work are published, both plain and ex»loiired ; 
the former 8s. the later 15s. each Part. The plates are lK*auti- 
fully engraved by ai/artist of GlasgoT',, under Dr llookta 's im- 
tnediate insj'HJCtion : lltc colrmring is executed by Itlr Graves oi* 
London, in a style of superior excellence, as arc all the other 
performances of that meritorious colourist. The paper is excellent 
in quality, and manufactureti for the purpose; and the typograr- 
phy, as wc may say of the enfire publication, d<fes h(wnmr to tlie 
state of the arts and of botanical science, in the kingdom of Scot¬ 
land. 

25. Mr GreviUci) Cryptognmia i^Scothind.-^A'^fork has been 
recently commented ]jy Mr G Kr:viLt.i:^on the CV'ypto^/?r//oorScot- 
land, accomjjanicd with ctdoured plates, in the manner of “ En¬ 
glish Botany.'’ In this undertaking, j\li’ Greville intends to give 
hguresof all thefound gTow'ingiMScotland,uml ofaJ! othei 
native crygtogamic plants which bax e been distovert tl .since the 
publication of the great work alx>ve alluded fo, tiu' “ ICiigli.sh Bt)- 
tany” of Smith and Sowkkby ytliis hist natwina] tvoi k only wants 
^he fungi to render it the most complete 1‘^lora ever publi.slietl with 
.:plat€S, of any country. 'ISIr Grevillc's continuatibn (piiblj.shcd 
on the riw) muHt therefore be regarded as a very desirable 



, Xaiiiral llhixjry.-^Zmlog'y, S97 

and long wishod lor event. The Order Fungi has \>ecn con- 
ithiucd down '«*> the present tune” with few, alterations, ex- 
cepl by the Germans, who, althottgh wjmetimes nnsuiccessful 
in their systematic arrangements, have contributed beyond 
others to our knowledge of the structure and’ aifeity of 
thCsc^ intricaU’, plants. Since the jnihlication of the 
Juiifforuvi ol’ Peiseou in 1801, Lim; has formed C into 
several new Natuiai Orders, and given us the best skotdfi of a, 
systematic arrangeiiumt drawn from natural affinity; the sys¬ 
tem also lately composed by Nees von Esenukck, possesses 
great nurit ; but they are hi»lh pvr])lexetl by too much subtlety 
and far-fetche<l analogy. Two volume ? of a new system have 
likewise rweiuly .'o^ipeared lioin th.e }«jn of M. Ki.ias Fujes, 
wliicli is ind'.dutahly the best work liitherK^ puifi^hetl on tl>e 
Piihjeti, u-t far as. the generic and specitic distinctions and de- 
scrijnions exlead ; but the j)h\''si«f]ogicai remarks, the general 
arrangement, a»7d many of the subordinate features of his plan, 
as detailed ir; the introduction, are abstruse in the highest de¬ 
gree, and, we must cotife.s.% little calculated to Tender the study 
more popnlai'. It, is lhi‘ chief obgH'i of Mr Greville to 
render tlie study t)i this family as simple and intelligible as 
jmssibie, and with tlfiK view the uuw.t accurate dissections ac¬ 
company each s],)(‘ci(‘s, and English as well as Latin characters 
arc einployetl. He has also divided the fungi into several Natu¬ 
ral Orders, vlx. J’rsinoiuE.E, Gh-fri'.—-JlvssoinE.*, (rm.).— Gas- 
TKOMYCi, Lrtk, —Fijkoi and HYroxvLA, De Cand; charac¬ 
ters of which will be given at the conclusion of the lirst volume, 
so that the liclums w'ill now, according to Mr Greyille’s system, 
bb the sixfli Natural Order *. 

ZOOLOUV. 

20. Dr Flfvnngs We have long r^retted the 

want of a scieutilie, and at same lime [)o]ml:ir view of the IcckI 
ing facts in zixdogy. On the couiinent, it is true, some 
l«)sophcrs have published general stateinonLs m regard to the 
facts and reasonings of zoology, but Itithcito aU thfl works pub¬ 
lished in England have afforded but a limited and often incorrect 
account of the subject. It is, therefore, with much ytleasiirc and 

• 'Ve shall, in an early nnmlier, ycive a skfuh of the histtfry <rf Myerfogy, 
and of the various physiological and other relations of this, very inleretsting class of 
plants.— Ed. * 



sati^k:d(m, tiiat we ;iiiin<>aTioe to the public die appeftnu^ of « 
work by^?Dr ui' tv^> voUunes wtavojii entitled Phi- r 

hstyj^ty n^ 3dbfegv/, which we have no hedtation i^ recora- 
mending to the* pariicular notice^ not only of the profess¬ 
ed nataralisti but also of the general reader, as . suc¬ 
cessful arrangeinent of the kiiowti facts and views of one of tnc*’ 
moi^ ^flicult 1 and interestiiig branches of natural history. It 
also cbntams several ingenious and original views, and many 
new'faots, tlte result of oui* author’s own extensive researches. 
The first volume commence.^ witli an account of the j>ecu- 
liar character’s of inorganic beings; the properties of the vital 
principle, tlie conditions of its existence, and the modifica- 
lions tf> which it is subject, as tiie charactecistics of organized 
being.s; the distinguishing marks between Vegetables and ani¬ 
mals; and a view of the polity of nature. An enumeration is 
then g^ven of the substances which ^nter into the cimipositioii 
of animals, and of tlio compounds of organization. The re¬ 
mainder of the volume is occupied witli the cliilerent systems of 
organs, their structure and functioris, viz. Cutaneous, Osseous, 
Muscular, Nervous, Digestive, Circulating, (including the Pe¬ 
culiar Secretions of Light, Electricit}’, and Heat,) an<l the Re¬ 
productive. Under the Nervous System, a comparison is. insti¬ 
tuted between the mental powers of man and the lower animals. 
The second volume is chiefly occupied with the claSsiflration of 
animals. It, however, commences with illustrations of the Du¬ 
ration of AnimaJs, their Physical and Geographical Distribu¬ 
tion, Revolutions, the methods of invc-stigating ^ihcir External 
and Inl^mal iCbaracters, with the principles of Zoological No¬ 
menclature. 'Under the title Classification of Animals, th^e is 
a general view of the more' obvious characters of the different 
classes^ prefixed ,to those grpups. into which they ari. subdivided. 

S7. Notice regarding (he History and TJU fributkm ^ the 
gmtis Pmttacus or The Greeks .#ieem at first to have 

known oply one specits of* parrot, which was imported from the 
east b}’- one of tlie- Capt^iS of Alexander’s. Eletit. Aristotle, 
the faUier of liaiuralUts, speaks of it as a rare bird, eff which 
ho had. beard by rfeport. The lioauty of jwimrts, and tlkir 
f&:ulty of speech, soon made them ohiocts of hig^h rirau<?st nmobg 
the luxurious Romans, whom the virt uous Cato ju^y reproach¬ 
es for this pgeril^ ‘attachment. In his •time,, they kept'^em in 
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ooges leif mlver ptndivei^, atid btnigbt tlieni.at aifwice as 
»as that of a slts/e. Till the time of Nero, howOVCT, thfey knew- 
no other species, but those from India, when those who niinir 
ster^ to dte pleasures of that extravagant and luxurious Eefli-. 
perot, found them in an isltuid far up the Hiver Nik, called 
Gago^ida, The Portuguese, who first doubled the Cape of 
Good Hope, found the ^ole coasts of Africa and the Islands 
of the Indian Ocean peopled \nth varit»u« tribes of parrots, lou 
tally unknown in Europe, and in such vfist numbers tliat it was 
with difficulty they could be prevented from devouring the ricse 
and maize. These, however, were far'inferior to the nurtibers 
and variety that presented thornsclves tti tlie first adventurers in 
the New World, ^joine of l,hc i^lands there were called the 
Parr<)t Isles, from the vast quantity of these birds that flocked 
upon them. They constituted the first articles of ooinraorce 
betiveen the inhabitants of ^be Old and New Continents. In 
those regions every forest swanned with tliem, and the rook is 
not better jJnown in Eurojx; than was the parrot in the East 
and West Indies. So great k their variety-, that nothing seems 
more remarkable than that only one species should have IxKjn 
known to the ancients at a peritxi when they, boasted of being 
masters of the whole world. Of more than twt> hundred spedes 
••now known, scarcely one naturally breeds in tlio countries tliat 
acknowledged the Roman power, a striking proof how ill found¬ 
ed the pretensions of that ]Kople -were to jiuiversal dominion. 
The Green Paroquet, with a red neck, is the first of this genus 
that was brought into EurojMi, and it is now only known by the 
descriptions given of it ])y the ancients. Birds of^this kind are 
said to be subject to diseases unknown to the rest of the feather¬ 
ed; tribe. Matty of them die of the epilepsy and the gout. 
They have,been, sejtarated into two.great divisions, those of tlae 
Old and those of the New Wof Idj-r-the former into .cockatoos, 
parrots, lories, and parotpiets; the latter into acas or maccaivs, 
amarxins, oriks, })opiigays and paroquetsi The lories inhabit 
the-Moluccas, New Guiueav and (ttber'Asiatic Islands. They 
do nptfoqcur in A^eriOa. Owing;to their poivdrkss flight, the 
birds of fins tribe mliabiting one j.sland of, aii archipelago, are 
often . of a difkrept from thwie of a ncighl)onring one: 

The Touts, %r short-tailed parrakeet^ are the smallest of all 
the American parrots. They only wpial tlic si^pe of a sparrow. 
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arid are geaerritty incapable of speech* The geo^phidd distri*. 
butioii of diistt&e of lards is probably more exten^ve than is usu- * 
ally supposed. A species called the Carolina parrot, l,aiham says^ 
iidtabits Guiana, and migrates into Carolina and Virginia in au¬ 
tumn; feeds on com and kernels of fruit, particularly those of cy- 
{»essand apples; comes into Caarolina and Georgia m vast flights^ * 
doipg~^^t damage in oryjards, by tearing in pieces the fruits 
. for the sake of the seeds, the only part agreeable to its palate. 
Has been known, to breed in Carolina, but the greater part re¬ 
tire south in breeding time, arid return when the fruits sxo ripe, 
Mf Abbot says it is called in Georgia the Parrakcet. Bartram 
observes, that it never reaches^ so far north as Pennsylvania, 
which is singular, as it is a bird of very rapid flight, and could 
easily perform the journey in 10 or 12 hours from North Csa'o- 
lina, which abouritls in all those fruits in which it delights. 
Another species (by some supposc(\:to be only a variety of 
the preceding) called the Illinois Parrot, migrates from South 
America far northward, being common on the banks of the Ohio, 
and the southern shores of Lake Erie. They fly m flocks, and 
feed, among other things, on chesaiuts, acorns, and wild pease. 
A tliird species, called^the Emerald Parrot, is also an inha¬ 
bitant of a comparatively cold climate. It is said to occur in 
the neighbourhood of the Straits of Magellan. Of this, how¬ 
ever, Buflbn has expressed great doubt, for he asserts, that no 
parrot is met with in so high a latitude. In this opinion he was 
perhaps guided by the general belief of their living on fruits 
and succulent food only, and the strength of his^objection. must 
the^ore ceasg, when it is kno^vn that several of the genus feed 
on seeds and berries. Latham thinks the fact of their preft;^ 
extensive geographical distribution has been now asserted 
loo many autlitws of veracity to admit of doubt. We are told 
tltat two sorts were seen about Tdnity Harbour in .the South 
^eas, 7'. . I>r Forster met with two kinds at Dusky 

Bay, New Zealand, Lat, 46° south, and lai’ge flocks as low as 
' Port Faming, in the Strmts of Magellan, Lat* 5S° 44' south, 
where their food must have been buds and buries, tlie forests 
bring frequeutly bounded by mountains covered with eterridi 
'' snow. Buffon confines parrots witliin 25 degrees on each ride of 
the Equat»)ri but tlie preceding extracts, dearly demonstrate 
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tiie fallacy of such apiuk>u«‘ This .niTisii^imis an<3 splendid^- 
iKus ccaataliis, not fewer than S09 species. > 

28. hwaiiwias property of th^ Ocean tt» detive^from /»*- 
wctod*—The^ Memoirs of the Academy of Scdences (Savans 
Etrapg. p.iJ670> contain the observations of GtMm 

de RivUle on two minute marine, animals, one of which is very 
for its phosphorescent qualities. It is notjf stijctly 
speaking, an in^ctj, but belongs to that subclass of ihe Crmia- 
cea, called Enkmtostraca by the French naturalists. Latreille . 
regards it as filing • under the genus Lyuccus of Muller, which 
is one of the many iiecessajy generic branches of the Linnaeem 
Monoculm. • * . • ' ' 

“ Among the various phenomena,’' says tlic author alluded 
to, “ of which thcfeca.uses are still almost unknown, that starry 
brightness, which we so often perceive in the slightly agitated 
waters of the ocean, greatly merits the attentionSrf those who 
have a taste for physics; J)ut I liave not yet read any tiling sa¬ 
tisfactory on the subject, as writers seem to have satisfied them¬ 
selves rather with conjecturarreasfms, than by making experi¬ 
ments to ascertain the real origin of this natural phosq^ihorus.” 

During a voyage made by our author to the East Indies, he 
was enabled to make the Ibilowing observations; About 9 in tlie 
evening of the 14th July 1754, being in N. Lat. S'* 47', and 
E. Long. 73®, from Fari.'t, he was informed that the sea appear¬ 
ed like a sheet of fire. Every portion of its surface, when gently 
agitated, broke into a thousand stars. Each wave which coursed 
along the sitle of the vessel, spread out a jiure, shining, silvery 
light. • The more distant swelling of llie waters presented the 
appearance of a moving plain coverctl w'ith snow^and the wake 
df the vessel was of a clear and luminous white, sprinkled over 
with brilliant spots of azure light {assures). 

“ Anxious,” he continues, “ to consider a spectacle, to me 
alike novel and interesting, I was struck by the bght shed by 
ceitain small bodies, which frequently remained attached to the 
helm, when the sea for a moment retired; and, without listen¬ 
ing to all that was said regarding the supposed cause of the £>he^ 
nomenon, I orderfed^a bucket of water to be drawn up, and fil- 
tenid into a basin through a fine bncii handkerchief. After this 
operation, I observed that the filtered w'ater was no longer Ifl- 
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mirfbuS} but ibM i#as ^covered niatiy bnb 

Jiant pdntft^ '-tlifese Ivtaaseid or the-^ud(rf lBy 
and found tlsat tb^;bad a (ietrtaiu consistence asi^niinal <bocbes; ^ 
being thus exposed, they gradually lost their brightn^ as 
they res^bled the eggs or spa\^n of fishes, in form and - dhn^-’ 
sions, I atfirst yieldedtothe behef, which was pressed upoh ine, 
that they actually were sOi'' i - i , 

Bmng.anxious to exMnunO'One In aclear light, utid placed un¬ 
der a .strong magnifying glass, I, was surprised.,tb observe a sen- 
able movenlcnt in its interior. !,|king doubtful of-what I saw, 

I turned it in many directions, jdadng it on my nail , in the 
centre of adiop of water. But what w*s my surprise, when I 
pa^ived it l)ecame surrounded, by a brilliant fluid, perceptible 
to all those w'ho were in the cabin, as w^l as t£> myself. On tins I 
did not fail to pursue iny observations, and having drawn -Up a 
greater quanwihy of water, J caused it . to be filtered as before, 
and immersed the handkerchief, which had served for that pur- 
pose, into a basin of the pure sea-water. I then instantly per- 
ceiv^ a ccmsid^ablc number of small insects swimming about 
with celerity,'which, at first sight, bore a resemblance to those 
ctunnnmly called in France Pucvn (Pmuy or Water-fleas, In ' 
spite, of their agility, I^succeeded in aniesting one, by entangling 
it in a hair pencil, fixed against the sides of the goblet: this 
pressure, though slight, seemed too strong for so delicate a 
bcingj it-8uifered from it, and, not withstanding, the light of tw'o 
candles, by which we wsere pursuing our examination, we amid 
perceive,issuing from its body a luminous and bluish coloured 
liquid, of which the traces extended in th^ watei^to the c||jstance 
of two,or tbrfe Jbes. This accident did not induce me to lea^e 
my boldI raised it up on the ptant of the pencil, and scarcely, 
was it placed under the miCToscope, than it again i^ed forth a 
quantity tof^thai cerulean liquid. ' . 

I expected that so.grmt an would have weakened it 

exbemely, hut I had agab the .satisfactbn to .see it apparently 
fuUtjf life,<aad.stitriitg about with'rivacit)’. ^ > \ 

It was not bvoonsequanoe of the.exatnbafionvof a single ;6|ie< 
cbien’^at I^ventitredihere to give its flgsiatpe'-onder a variety dL 
aspects. The Sabundimcej witli which I was-theft' surrbuijiijlsi, 
dhabled me to sacrifice,many, «that ] might be assured ijf all the 
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parts of wMch they were comixjsed; and I t^xamined acv^al 
which I found next day rather in a languishing state, but which 
a change of 'v^jgicr reanimated. The brilliant liqui^of which 
they have so ample a reservoir, was not even altered; for, luu 
ving left, dtuting some time, attached to the pencil, one oi those 
which I had destined ('xamUiation by tlie microscope, it 
.spread out a brightness whieU lusted seven or eight ^ninutea, 
and was viable, ctvcii in full day, to various persons, at die dis¬ 
tance of st'veral foot.'’ 

Many of the most lively specimens of tliese animals haying 
been put into fresli water, very clear, and ireed from all di>- 
agrecablo ioterniixtiirc, they wore imuiediutely pn^cipitated to 
the iHittora, liccnme stnmgly agitated or convulsed, and died in 
about six seconds-* Many of diem, while expiring, gave out a 
quantity of their bright phospliorie fluid. 

It seemed absolutely necessary, in order that die insect might 
exert this jx»wer, that it should be in a state of humidity. When 
the moisture was abMirbed, none shone even when bruised. 
I'hose which Gotlehcii bad withdrawn from the sea, and placed 
ill the same water iii which he had i’ound them, died one afler 
another; hut the w^utcr in which tliev liatl been preserved, shone 
with a very lively light- A phosjihtiru* matter ctillccted in con¬ 
sequence of this ohscrvatiou, did not, however, last for any tiinis 
Thrw'da^s wcn* siifHcicnt to make it lose its; luminous projierty. 

This little animal .ip}K*aivd to he iri*lose<l iu, or protected by, 
a scaly covering, or sliell. Its general contour might be said 
to resemble an .ilmond spbr dawm one side, and a litde sloped at 
its superior pagt. Tiie posterior extremity of its Ixidy present¬ 
ed many glohidcs, in the form of a moveable grnup or cluster 
These globules are of a bluish-green, wliicli becomes of a tar¬ 
nished yellow, m pro|)ortu>n as the animal a}ipruaches its end. 
Goddieu perceived in these grsuns, the jihosphoric matter with 
which it is provided. We can scarcely doubt that these minute 
corpuscles are the e gg s, and thence their iumluous jmiperty la 
the less surprising, since die eggs of many fishes and of several 
insects present us with a umilar phenomenon. s 

Its superior part is furnished with four moveable antennae or 
horns, formed of many articulations, mcl terminaU'd by tufts of 
very fine hair. The head is placed in the centre, and armed 
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<t()ine hinall hooka. Beiirath H are t^\o ieet, bent, aticl ftu<> 
nibhfid with hooks^ ai|d lowc^’ down ther£ occnr othec organs of 
mov^ORi. 4 ^ I 

IV. GENERAL SCIENCE. 

% t> 

29. BImtfhig Sand.-^On S9t)h Marih 1821, in N. Lat. 
11‘' S', W. Long. 22° 5', it was observed by a gentleman p>ing 
to the JBost Indies (Mr James Alexander, a cadet), that sand 
in considerable qinantitiCB was found adhering to tlic up])er 
rigging of the ship. This must have lieen blown from the shores 
of Africa, the nearest point of which was at least 300 miles 
distant from tlw' ship,— Extracted frma Mr Alexander's Journal 

by W. W. 

SO. Account (^‘ihe Sfupendcmn Cavern of Tlicro 

was discovered, about three weeks since, on t}ie nortli bank of 
the Black River, up>n the land of James le Ray, Emj opposite 
to die village of Watertown, an oxti^ordinary cavern or grotto, 
the mouth of which ib al>out ten rods frtmi the river, north of 
the Falls of Cowan's Island. 

The great extent of the cavern, and tlie great number of spa¬ 
cious roonii!., halls, and chamlwr'., into which it is divided, and 
the imuieiise quant ities^)fcalcarcoii-> concretions which it contains, 
and the diftereiit states of those concretions, from the consistence 
of lime-mortar to that of the most beautiful stjilaclitcs, as hard 
as uiarlile, render it diflicuit, if not anjKissihle to deseribc it; and 
I shall only attempt to gi\e a faint description of three or four 
rooms. 

The mouth of the cavern is m a small hollaw, aliout 5 feet 
below the suvrounding surfaa' of the earth. You then deiscond 
16 feet and a half, into a room about 16 by 20 feet, and 8 fc^t 
high, and behold in front of ) ou a largo flat or table rock, 12 
or 14 feet square, 2 feet tinck, and elevated alxiut 4 feet from 
the bottom of file cavern, the nxif overhead covered with stalac¬ 
tites, some of which reach to the table rock. On die left hand 
is an arched way of 100 feel and 50 feet; and, on the right hand, 
is another way, 6 feet broad at the bottom, and 6 feet high, which 
leads into a large room. Passing b) this ardi about 20 feet, ’you 
arrive at another, which leads into a hall 10 fc>ct wide, and 100 , 
feet long, fnim 6 to 8 feet high, supported with pillars and ar- 
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ches, and the sides bordered with curtains plaited in variega^' 
|bruis as white ^ snow. Near the middle of4iis hail, is^ arch* 
ed way, through which you pass into a large rocan, whidi, 
like die hall, is bordered with curtains, and hung over with sta* 
laedtes. Returning into the hall, you pass through another 
a{cli, mto a'number of rooms on the left hand, curtained es be* 
fore, and having stalactites banging from the roof. You then 
descend about 10 feet, into a chamber about^0 feet square, cur- , 
tained in like manner, and hung over with stalactites. In om. 
comer of this chamber, a small mound is formed, about IS feet 
in diameter, rising 3 feet from the floor; the top of which is' 
hollow, and full of water, from the drippings trf stalactites above, ' 
some of which reach jiear to the bason. <. 

Descending from this chamber, and passing through another 
arch into a hall, you see, by the side of this, another baan of 
water rising almul four inches from the floor. It is formed in 
the same way, and has the , size, and thickness of a large 

tea-tray, and is full of the most transparent water. 

The number and size of the rooms curtained and plaited with 
large plaits, extending along the walls 3 fcet from the roof, q£ the 
most perfect whiteness, resembling the most beautiful tapestry 
with wliich the rooms are embroidered, and the large drops of 
water which are constantly suspended, and points of innumera¬ 
ble stalactites which hang from tlie rttof above ; and the columns 
of spar resting upon pedestals, which, in some places, appear to 
be formed to support the arches above; the reflection of the 
lights, and the gij-'at extent and variety of the scenery, form al¬ 
together one of the grandest and most interesting scepes that can 
be witnessed. As tliis cavern has been only partially explored, 
it is probable Uiafc its extent will l>e found very great.— 
vol. lx, p. 71. , • 

31^ Ea;jjlomm of the Bmler of a Steam-engine at Chesler.^-^-On, 
the i^th June 18i2S, the boiler of -the steam-engine of Mr Boult 
burst with treinendotis violence. It was 8 feet-long, 4 feet broad, 
and^ frot deep. It was connected with machinery which requi^ 
steam of great force; and, on the day of the explosion; it was used 
. for;,the first time, after having been thoroughly repaired. On or¬ 
dinary, occasions, the boiler, worked with a pressure of SO lb. c n 
the square inch; but it was, on the pre^nt occasion, ex|X>sed to 
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a^presKure of aliove 100 lb. The steam had been quickly raised 
to such’^ ilcgrce, that an oscillating movwnent ^U'the boiler 
been perceived for a confiderable time, While Mr Boult, with 
ibur of his men, were anxiously lf>oking on, it suddeilly burst, 
and destroyed four oqt of the five individuals, among whom was 
Mr Boult himself. Mr S. Leet, who examined the healer af^r- 
wards, found the Wcom ct)mpletely lorn away, onUnc si(fc, from 
the scat of the vessel, and forced into tlie a^-pit> The plates 
of iron onc-half inch thick, which 'formed the Ixrttom of tlie 

II » 

boiler, vrerc twisted from tl>c convex to the coneat e fbnii, and 
the two surfaces of the severed plates were comparatively smooth. 
By this accident, a part of the premises was completely dcstioy- 
cd and in ruins; the viindows of tlic adjqiining houses viere en¬ 
tirely hniken; and a building aliout fifty yards distant was set 
on fire by the pieces of ignited fuel which fell upon its r»)of.—- 
See Phil. Mag. v(»l. Ix. p. 67. 

32. Copper raised in Great Britain during the year ending' 
20th June 1822.—The following is the aggiegale quantity of 
pure copper produced in all the mines of tJiosil Britain and Ire¬ 
land, during tlu' )car ending 00th .Tune 1822. 

^ Coppci Oie. Puie Copprr. 

Tons. Tons. Value of On*. 


bold at the Tkketings, in Cornwall, 
Sold at Swansea, from Ireland, and 
vaiious parts ot England and Wales, 
Dciun, . . . . 

Sundry pri\ ate sales, 

Anglcsca, (estimated at) 


101,533 

9110 

£003,085 . 

13 

2 

3,539 

388 

30,967 

13 

6 

• • 

538 

about 46,000 

0 

0 


184 

do. 16,000 

0 

0 

• • 

COO 

do. 45,000 

0 

0 

Tons, 

10844, £801,053 

5 

8 


Sec PkiL Mag., vol. lx. p. 


A«t. XXIX —^Patents granted m Scotland jrem 

Apt'd to August 1822. 

^*5^* William CtELANDOf the city of Glasgow, in 
>lorth Britain, gentleman, for luf invention of an “ improved ap¬ 
paratus for the purpose of e v aporaling liquids.” Sealed at Bdin- 
ibnrgh 12th June 1822. 

J8. To PjEBBE EtABD of Great Marlborough Street, in the 




, Lkt of&cotihh 

county of Middlesex, musical instrument maker, for 
.ipommunicated *p him hy a stranger, of “ certain improvet^fe 
in piano fortes and other keyed md^cal iiistruments.^" Scal^ 
at Ediri^urghltth Jifite 18^.' .v . -.-k 

19. To Sir AiUTHONY pEiiafEit, Knight :—For his ‘‘ inVett- 

t:bif of certam improvements in the apparatus for distilling,' hdi‘1- 
ing^ and cOricentrating by evaporation, various sorts of fluids, 
and liquids;’ Setded at Edinburgh the 9ih August 182S: > 

20. To Alexander Gokdon of the city of l 4 ondon; and 
David Goedox of the city and county of Edinburgh, Esqrs.'-^ 
For their invention of certain improvements and additions “ in 
the construction of lamp, and of compositions and materials to 
be burned in the said lamps, and which may also be burned iii 
other lamps.” Sealed at Edinburgh the 29th August 1822. ' 
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LIST OF PLATKS IN VOLUME VII, 


Page 

Plate I. Fig. 5. is a rough sketch of Galileo's design for a ClodL, 37 
Fig. (i. is the representation of a Clock at l^'lorence, 

II. Fig. I.and 2 . Diagrams illustrative'of Sir P. Seppings’ 

, new Circular Sterns, - - 19 

Fig. 4. represent (Roman ?) Vessels found in Scot¬ 
land on the estate of Sir, .John Hay, Bart. - 55 

Fig. 5. and fi. represent the House and Chair of Co¬ 
pernicus, ... 141 

Fig. 7. Diagram illustrating a singular experiment on 
Polarisation, - « - 14() 

III. Is a Map ot'^the Tarout Shan Territory, by a Slave of 

the Heir-Apparent of A va, - - 71 

IV. Is a Map of tlio Vicinity of Paukgaii, by the Town- 

Clerk of Paukg.ui, - - 230 

V. Fig. 1. leprcsenlh the New Reflecting Telescojic pro¬ 
posed by Dr Brewster, » - 323 

Fig. 2, 3. reiiresCnt Mr Bald s Steam Passage-boat for 
the Alloa Ferry, - • - 3().5 

Pig. 4. is the Ductilimeter of M. Uegnicr, - ^370 

Fig. 5. represents a New Blowing-Machine used i/i 
the Hartx, ■ » - 373 

Fig. (), 7. arc a Plan and Longitudinal Section of Mr 
Gordon’s Steam-Boat, - - ib. 

Fig. 8, p. are a Plan and Profile View of M. Jurgeb- 
aen's Escapement, - - 375 


4 
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